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1.1. Background  
This thesis explores the role of consumption in the development of agrifood markets in 
Ethiopia. Such markets are important, as they need to sustain a rapidly expanding population 
and meet their rising food demands. In response to this challenge, African food markets are 
witnessing major changes, and many contemporary discussions focus on the upstream 
segment of the agrifood system (Barrett, 2008; Holloway, Nicholson, Delgado, Staal, & Ehui, 
2000; Minten, Tamru, Engida, & Kuma, 2015). These discussions underline how important 
the commercialization of agriculture is for the continent’s future, fuelled by the mounting 
belief that ‘unleashing market forces in Africa’ presents the way forward towards promoting 
agricultural productivity (Barrett, Christiaensen, Sheahan, & Shimeles, 2015; Fafchamps, 
Gabre-Madhin, & Minten, 2005; Fischer & Qaim, 2012; Reardon, Barrett, Berdegué, & 
Swinnen, 2009). This commercialization often includes a reconfiguration of supply chains, 
over the whole gamut from production to marketing. This reconfiguration is aimed at 
revitalizing agrifood markets through modernization of the upstream part of the chain (e.g. 
input markets, production, and aggregation). Thus, the debate has focused mainly on how 
better to link smallholder farmers to modern markets and how to improve this integration.  
Far less attention has been thus far paid, however, to the role of consumption and 
subsequent changes in the downstream part of the agrifood system for fostering market 
development. Obviously, market development is not only a function of expanding productive 
capacity, but also follows from changes in the size and structure of food demand. To some 
extent, this can be analysed as the result of population growth: with increasing populations 
and rising per capita consumption, an increase in overall food demand can be predicted 
(Mergenthaler, Weinberger, & Qaim, 2009; Reardon & Barrett, 2000; Reardon, Timmer, & 
Berdegue, 2004). It has long been known, however, that demographic realities offer only a 
partial explanation for food system change (Kearney, 2010; Reardon & Minten, 2011; 
Swinnen, 2007; World Bank, 2007). Rapid urbanization and diet changes also play a major 
role in the transformation of downstream food systems. Furthermore, changes in income and – 
associated with that – the proportion of their income that consumers can spend on food intake 
are equally important. Thus, rising incomes following from robust economic growth figures 
and the emergence of affluent middle classes drive growth in food consumption, and 
therewith growth in agrifood markets too (Minten & Reardon, 2010; Minten, 2009; Tschirley, 
Reardon, Dolislager, & Synder, 2015). 
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Following the transformation of the downstream part of the agrifood system, changes have 
been observed regarding how households purchase their foodstuffs at different types of food 
markets. Consumers are increasingly moving away from traditional (open markets) to modern 
retail (supermarkets) formats; this is a rather new phenomenon in Africa (Abrahams, 2009; 
Neven, Reardon, Chege, & Wang, 2005; Reardon, Timmer, Barrett, & Berdegue’, 2003). 
These emerging transformations have brought significant changes in the way foods are 
produced, processed, and marketed. Within this change, modern retail outlets play a pivotal 
role, and their evolution has several implications. In the upstream part of the chain, 
smallholder farmers are expected to meet stringent quality requirements; otherwise, they risk 
exclusion from this rapidly growing market. In the downstream segment of the chain, buyers 
are expected to adjust to the changing retail landscape and also to the subsequent changes in 
the food product offer, consisting of more standardized, packaged, and branded foods. 
Furthermore, changes downstream create challenges for the competitive advantages of 
traditional retail formats, particularly in terms of lower price, better and more consistent 
quality, and more convenience. The emerging literature in this regard shows how, at an early 
stage, supermarkets tend to offer superior quality and lower prices for processed foods 
(Minten & Reardon, 2010; Reardon & Hopkins, 2006). In some semi-processed and 
perishable sectors, the place of modern retail remains contested because traditional retailers 
are expected to have a greater edge on quality, price, and convenience. For this reason, it is 
not clear whether the expansion of modern retail into semi-processed and perishable sectors 
will persist elsewhere in agrifood markets in Africa.  
In addition, the thesis addresses yet another aspect of consumption behaviour, which is 
becoming increasingly relevant in the literature situated in African countries, relating to the 
determinants of food preferences – i.e. what consumers desire and are willing to pay for. 
There is mounting evidence that African consumers are breaking away from traditional 
foodstuffs and are gradually developing a set of tastes different from those of their parents, let 
alone their grandparents (Demont, Rutsaert, Ndour, & Verbeke, 2013; Groote, Chege, & 
Morawetz, 2011; Vandeplas & Minten, 2015). A greater preference for processed foods 
appears to be emerging, and packaging and branding are becoming a matter of conventional 
expectation. However, it is unresolved whether consumers are willing and able to translate 
their appreciation of, and demand for, these emerging new baskets of foodstuffs (mainly high-
value foodstuffs such as processed dairy products) into concrete purchase intentions.  
To elucidate this diet transition, two analytical problems deserve further attention. First, 
the quality of these new foods cannot be detected reliably before purchase as they have 
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unobservable attributes (e.g. taste) and subjective factors (e.g. health information) that make it 
difficult for consumers to value them before purchase. Second, consumers lack sufficient 
information about these quality attributes to make optimal decisions. To address these 
challenges and thereby upgrade supply chains, certification of food products and the provision 
of information and branding are key factors; yet, they are largely non-existent and/or poorly 
enforced and used in agrifood markets in Africa. Therefore, the first question relates to the 
extent to which consumers demand these attributes, and the second relates to how much they 
willing to pay for them. This is an essential enquiry, as it demonstrates whether or not such 
upgrading decisions are demanded and will be paid for from the consumption side. Therefore, 
this thesis focuses on elucidating how these changing market structures and consumption 
preferences may affect the demand for high-value foodstuffs in agrifood markets in urban and 
peri-urban Ethiopia.  
Our field study considers specifically dairy consumption in Ethiopia. The focus on dairy 
products is justified for three reasons. First, dairy products are one of the fastest growing 
animal-sourced foods in Africa. Second, dairy products are an important source of the 
micronutrients required to alleviate the ‘hidden hunger’ problem looming in Africa. Third, 
because dairy foodstuffs are semi-perishable, their marketing is constrained by quality 
problems and common information asymmetries, which are the focus of our study. With 
regard to our situating dairy in the context of Ethiopia, several factors deserve attention. 
Firstly, consumption of dairy products has picked up slightly – although it still lags behind the 
African average (30 kg/per capita, for milk). This lag entails a tremendous opportunity for 
actors in the dairy chains to upgrade their capacity to meet the growing demand for dairy 
products. Secondly, the rapidly expanding modern retail sector is penetrating into the dairy 
sector. With vertical integration between milk processers and modern retail outlets, the share 
of milk products retailed in the modern sector is rising. Thirdly, the dairy sector has witnessed 
a sharp rise in the consumption of processed dairy products – even though unprocessed dairy 
products still occupy a major share in the dairy market.  
This thesis aims to provide more insight into the transformation of the dairy market, 
with a specific emphasis on analysing how modern retail outlets are advancing and how 
consumers are adapting their dairy purchases. It also aims to understand more precisely the 
driving forces behind the changes in consumption behaviour and how these relate to improved 
milk quality. More specifically, the focus is on understanding how information shapes dairy 
consumption and how this interacts with other intrinsic milk quality attributes. These insights 
could enhance our understanding of feasible upgrading strategies in dairy supply chains and 
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thereby contribute to opportunities for the development of a competitive dairy sector in 
Ethiopia. To address these questions, we first situate our research problem in the perspective 
of existing literature on changes in food consumption patterns in sub-Saharan Africa.  
 
1.2. Understanding changes in food consumption in sub-Saharan Africa  
This study aims to address how changes in dairy chains are linked to changes in consumer 
choices and how that dynamic contributes to improving the quality performance of the dairy 
chain. This departs from previous studies, which focused on increasing quality 
competitiveness by improving productivity and efficiency. By acknowledging the consumer 
viewpoint, our study explicitly considers how improvements in the retailing structure, 
upgrading of products, and concomitant changes in the way Ethiopians shop impacts on the 
competitiveness of the dairy sector. With regard to retailing structure, we argue that there are 
performance differences to consider: dairy quality fluctuates more on open markets than it 
does in supermarkets, for instance; and product upgrading requires the weakest link in the 
dairy chain to be targeted, ranging from improving the retailing platform to boosting upstream 
product quality. There are, however, also extrinsic chain characteristics to consider, such as 
the communication of health and nutrition information to consumers.  
To fill this gap in the literature, this study raises several questions aimed at linking 
transformation in downstream chains and consumer choices. These questions include: (a) how 
do consumers shop for their dairy products?; (b) how do extrinsic (e.g. information, labelling) 
and intrinsic (sensory properties) product characteristics influence consumer choices that 
drive quality competitiveness in the dairy chain?; and (c) how do economic and sociocultural 
factors shape dairy consumption? Each specific question addresses different aspects of the 
change happening in the (Ethiopian) dairy chain.  
To address these thorny questions, the study is structured around two analytical themes 
to unpack emerging changes in food (dairy) consumption in Ethiopia. The first theme deals 
with unravelling how households shop for food and which consumption forces shape that 
purchase decision. Our approach moves away from classical economic indicators of 
consumption, such as income and price, and offers a more disaggregated analysis of food 
product characteristics that considers the perishability of food products and subsequent 
differences in other quality attributes. In doing so, we move away from conventional neo-
classical economic theory that construes consumers as rational, utility maximizing decision-
makers and shift to a behavioural economics approach that recognizes consumers’ cognitive 
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limitations in relation to processing complex information and making optimal decision. 
Moreover, we look into the attributes of key retail outlets, such as convenience, perceived 
foods quality, cleanliness, and reputation. To address our quest in this regard, we position our 
study within an emerging literature on the penetration of, and the barriers to, modern retail 
expansion in developing countries (Dries, Reardon, & Swinnen, 2004; Goldman & Hino, 
2005; Goldman, Ramaswami, & Krider, 2002; Weatherspoon & Reardon, 2003). 
As a second theme, we focus on elucidating the effect of non-economic factors, in 
particular sociocultural factors, in order to get a better understanding of dairy purchase and 
consumption decisions. In this regard, we base our discussion on two strands of literature 
emerging from behavioural and anthropological studies. This theme focuses on the 
examination of changing consumer preferences and on the role of quality attributes in an 
imperfect market setting of fragmented dairy retail markets. Within this area, we specifically 
focus on product quality characteristics and how these influence consumers’ willingness to 
upgrade and pay for quality attributes. In the next paragraphs, we discuss in more detail these 
two guiding analytical themes.  
 
1.2.1. Modern retail expansion 
The relevant literature registers two important trends behind the rapid expansion of modern 
retailers in food markets. First, following the successful expansion of modern retailers in Asia 
and Latin America, proponents of the ‘supermarket revolution’ thesis argue that the same 
trend will be discernible in African food chains (Reardon & Minten, 2011; Reardon et al., 
2003; Weatherspoon & Reardon, 2003). This change is, however, conditional on rising 
urbanization, increasing income levels, increasing integration of women in the labour force, 
availability of household technologies, and improvement in mobility. Second, this expansion 
usually follows successful stages of penetration into processed, semi-processed, and 
perishable product sectors. Such market penetration depends on the capacity of supermarkets 
to modernize their procurement, distribution, and transportation system, thereby offering 
better quality, affordable prices, and convenience in the food system. 
These emerging trends overlook two aspects of retailing that could help us understand 
better how food consumption habits are transforming in African food markets. First, 
predicting shifts in consumption patterns by looking at general trends in the expansion and 
concentration of modern retailers underestimates consumers’ motives for selecting retail 
outlets and product types. Such insights could add to the debate and help us to understand the 
extent to which modern retailers are penetrating markets and being adopted by African 
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consumers. Furthermore, the literature on the transformation of food retailing tends to present 
food retailing as a dichotomous choice between the modern and the traditional. This ignores 
the substantial diversity in retail outlets and is not helpful in gauging transitions in shopping 
patterns from traditional to modern retail, or vice versa. The second aspect relates to the claim 
about the almost inevitable penetration of modern retail into semi-processed and perishable 
product sectors in Africa. Evidence from other developing countries (in particular Asia) 
suggests that supermarket expansion often faces a barrier in adapting to local food conditions 
(see Goldman et al., 2002). This particularly emanates from ingrained sociocultural realities 
within these societies that are expected to shape consumers’ decisions about where and how to 
shop for their food products. 
Grounded in the debate on local barriers to modern retail expansion, this thesis explores 
further how such non-economic factors emanating from local conditions, in particular 
sociocultural aspects, in conjunction with economic factors, shape food consumption 
decisions. The standard approach to this would be demand function analysis based on a utility 
maximization framework. Under this approach, the identification of factors influencing 
demand at household level is based on economic factors, in particular price, income, and 
household characteristics (Unnevehr et al., 2010). This approach, however, has been criticized 
for underestimating the effect of non-economic factors, in particular demographic and 
sociocultural aspects. Although the importance of non-economic factors in food consumption 
decision-making has long been recognized in the economic literature (Unnevehr et al., 2010), 
consideration thereof has been limited to a few intrinsic factors and observable attributes of 
food products that can be easily measured based on the premises of (constrained) rational 
choice theory. However, evidence from behavioural economics challenges this notion. It 
shows that consumer decision-making is often not based on rational choice, as preferences are 
structured by subjective perceptions – the way information is placed therein influences the 
choice process (Tversky & Kahneman, 1974). This has also been documented in other social 
science disciplines, in particular in the anthropological literature on food consumption. The 
suggestion is that consumption behaviour is largely a form of social communication, wherein 
consumers engage in consumption activities in a way that reflects status positions (Douglas & 
Isherwood, 1996). This suggests the importance of subjective perceptions and values in 
consumption decisions.  
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1.2.2. Preferences and willingness to pay 
The second analytical theme guiding this thesis deals with our understanding of how food 
quality attributes shape consumer preferences and influence consumers’ willingness to pay for 
additional quality attributes. Earlier understandings of the demand for food quality and 
consumers’ willingness to pay for it have been limited mainly to pricing. This is because the 
classical economic literature assumes utility to be derived directly from food products, rather 
than from their specific attributes. The assumption underlying this position, however, is that 
food products have limited heterogeneity in quality attributes. Bounded by this 
conceptualization, Lancaster, in his pioneering work on consumption, developed a new 
perspective to address this dilemma. Lancaster indicated that a good in itself does not give 
utility per se, rather the characteristics of the product do (Lancaster, 1966). In line with this 
theory, products possess multiple attributes that can be shared by different products, and 
products in aggregates can have characteristics that are different from those of individual 
products. Therefore, to understand changes in demand for food products, we need to look into 
disaggregated quality attributes. The literature classifies food quality attributes on the basis of 
several criteria. The most common classification relies on what consumers see and evaluate 
before buying the product. At this level, quality can be conceptualized as search attributes that 
are noticeable before purchase (e.g. price), whereas experience attributes are discernible only 
after consumption (e.g. tenderness, taste), and finally credence attributes cannot be identified 
even after purchase (e.g. nutritional and health attributes) unless government or a third party 
provide certification for it (Darby & Karni, 1973; Nelson, 1970).  
Using this conceptualization, several studies have been carried out in developed 
countries to unpack consumption decision-making, explaining it to a considerable degree. 
However, it could be problematic to take this conceptualization into an imperfect and 
unorganized market setting typical of developing countries, which are characterized by 
distorted incentive structures, information asymmetry, and unregulated marketing 
environments. First, because they have no incentive to do otherwise, producers often conceal 
the quality of their product and its content from consumers. This situation further deteriorates 
because of the lack of regulation, certification, and branding in food markets to ensure 
standards, thereby creating a missing link between producers/processors and consumers. The 
existence of such breakdowns in information provision in undeveloped markets suggests that 
food choice behaviour could be expected to diverge compared to results obtained elsewhere in 
developed countries. Second, this challenge seems more pronounced when one is considering 
semi-processed products (i.e. dairy, the subject of this thesis), as it is difficult to identify both 
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experience and credence attributes of such products before purchase. Therefore, consumers 
have to use search attributes (price) and subjective attributes of products and retail points to 
infer these missing quality attributes. To understand how consumers react to the information 
that these quality attributes represent (in this case, experience and credence), we conducted a 
unique milk market experiment in selected places in urban Ethiopia. 
Figure 1.1 shows how different aspects of the research are related to one another and 
how this contributes to insights on the drivers of dairy consumption decisions. The straight 
lines indicate the existence of relationships between the variables, whereas the arrows show 
the causation between them. The first relationship in the figure represents how household 
retail outlet choice is influenced by individual, outlet, and product characteristics. The second 
relationship shows how household dairy consumption decisions – in particular the propensity 
to purchase and consumption decisions – are shaped by individual characteristics, product 
quality attributes, and retail formats. The third relationship represents the two key issues of 
our research: (a) the effect of health information and sensory attributes on the choice of dairy 
products; (b) the trade-off between a nutrition information label and sensory attributes of milk 
products, which are shaped by both individual and product quality characteristics.  
 
Figure 1.1 Analytical framework of the study  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(2) Consumption decisions: 
- Propensity and volume of 
purchase of dairy products 
 
(1) Retail outlet choice 
- Supermarkets 
- Dairy shops  
- Open markets  
 
 
Product quality 
attributes: 
- Price 
- Health information 
- Nutrition 
information label 
- Sensory attribute  
 
 
Retail attributes: 
- Quality  
- Cleanliness  
- Reputation  
- Variety  
- Convenience  
 
 
Individual 
characteristics: 
- Demographic  
- Economic  
- Sociocultural  
- Dairy consumption 
choice  
 
 
(3)  Quality preference: 
- Upgrade decisions and 
size of premium for 
quality attributes  
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1.3. Research questions 
In Ethiopia, vertically integrated and supermarket–processer-driven dairy supply chains are 
advancing towards greater market power, but the dairy supply chain is still underdeveloped. 
Despite mounting evidence on the impact of this change on chain actors (suppliers and 
processors), we know little about how consumers are reacting to it. Understanding consumer 
shopping behaviour and what drives consumers to choose dairy products is essential for the 
upgrading of supply chains. The overarching objective of this thesis is: to understand how 
dairy chains are changing and the extent to which this change depends on changes in 
consumers’ behaviour. This thesis aims to elucidate the expansion of modern retail formats 
into the dairy sector and examines how consumers evaluate product quality attributes. In this 
regard, we set out to address the following four research questions:  
 
1. What determines the expansion and adoption of modern retail outlets in dairy supply 
chains? (Chapter 2) 
Modern retail outlets are rapidly expanding, yet, because of local barriers that deter their 
penetration into local dairy chains, they enter into only a few market segments. Conversely, 
the traditional value chain is expected to be resilient because of key competitive advantages 
and the absorption of the informal food market system into the supply chain. The existing 
certainty about the superiority of modern retail outlets in semi-processed and perishable 
products can be misread. By using disaggregated retail outlet options (supermarket, dairy 
shops, and open markets), we analyse how modern retails are expanding and adapting to the 
dairy chains.  
 
2. How do health information and sensory attributes influence dairy consumer choice 
behaviour? (Chapter 3) 
In Ethiopia, the dairy market is highly unorganized and fragmented. As a result, consumers 
depend on subjective quality cues for consumption decision-making. In addition, the 
dominance of the traditional marketing system and the absence of incentive mechanisms for 
producers have resulted in information asymmetries that consequently pose challenges for the 
consumer in making optimal choices under conditions of quality uncertainty. Moreover, there 
is an absence of quality certification and standards in both traditional and modern milk 
markets. Using a framed market experiment, we examine how quality differences in milk 
products influence choice behaviour and willingness to pay more for higher quality attributes. 
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In this chapter, we aim to make a contribution towards elucidating choice behaviour in 
information-poor markets.  
 
3. Do nutrition information labelling and sensory attributes matter in dairy choice 
behaviour? (Chapter 4) 
In most emerging economies in sub-Saharan Africa (including Ethiopia), consumption habits 
are shifting towards nutritionally diversified foodstuffs. This change has brought both an 
improvement in product quality and new challenges for the acceptance of new products’ 
sensory attributes. This is expected to result in a trade-off in decisions between nutritional 
improvement and subjective quality preferences, such as taste. This in turn has implications 
for product development and supply chain upgrading strategies. In this chapter, we address 
this issue by analysing the milk market in urban Ethiopia. In an experimental setting, by 
considering variations in the nutritional quality of milk, we look into the demand for fat-
modified milk products – whole and reduced-fat milk. We address whether there is a trade-off 
between two quality attributes: nutrition information labelling and sensory attributes. Further, 
we aim to examine how consumers are responding to the changing nutritional quality of dairy 
products and how they are adapting their purchase decisions to it. 
 
4. How do economic and sociocultural factors shape dairy consumption in Ethiopia? 
(Chapter 5) 
In sub-Saharan Africa (including Ethiopia), after a long period of stagnation, consumption of 
dairy products has surged, and this is expected to continue to increase, accelerated by income 
growth and shifts in food consumption baskets to higher quality foodstuffs. At the household 
level, this change has often been attributed to changes in economic conditions, in particular 
price and income. This, however, overlooks how consumption is shaped by non-economic 
factors, in particular demographic and sociocultural conditions. In Ethiopian society, 
consumption is increasingly embedded in sociocultural elements, which are overlooked in 
conventional economic analyses. This chapter addresses this deficiency by disentangling 
economic and sociocultural aspects of dairy product consumption. Further, we examine 
whether and how these effects vary across product characteristics and across purchasing 
stages, in influencing the prospect of buying and the volume of consumption.  
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1.4. The setting: Milk markets in Ethiopia  
Our study took place in Ethiopia, one of the fastest growing economies in sub-Saharan Africa, 
with annual growth figures averaging 8.5% over the last decade. This growth rate has brought 
substantial results in poverty reduction efforts and a relative rise in per capita income (IMF, 
2015). Subsistence agriculture nonetheless still remains the main source of livelihood for 
more than 80% of the population (Bernard, Spielman, Taffesse, & Gabre-Madhin, 2010), and 
it accounts for 45% of agricultural GDP. Within the agricultural sector, livestock occupies an 
important place, contributing around 50% of agricultural GDP and 24% of export value. 
Within the livestock sector, the dairy sector is the most important sub-sector. Around 92% of 
milk production is based on smallholder producers, but per capita production remains low 
compared to other African countries (Staal et al., 2008). Despite a stagnant milk supply in the 
past, Figure 1.2 shows how per capita milk consumption has bounced back.  
It is a puzzling paradox that – despite a large livestock base and considerable agro-
ecological potential – dairy production and consumption remain low, and thus the country 
lags behind other African countries. In 2014, Ethiopia produced 4 billion litres of milk, of 
which only 6% was marketed and the rest was processed at home or used as in-kind payment. 
Thus, milk remains out of reach for many consumers. For 2014, the commercial value of milk 
production was estimated to be close to 2.6 billion USD.1 Despite this immanent potential, the 
dairy sector remains undeveloped. Several reasons have been suggested for this poor 
performance, including limited market access, inadequate access to inputs, absence of 
appropriate dairy technology, limited milk collection and marketing capacity, absence of 
quality and safety, as well as the seasonal fasting traditions observed by Orthodox Christians 
(Jaleta et al., 2013; Staal et al., 2008; Yilma et al., 2011).  
 
 
 
 
 
 
 
 
                                                          
1 Computed on the basis of Central Statistical Authority of Ethiopia milk production data and the 
market price in 2015.  
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Figure 1.2 Per capita supply of milk  
 
1.5. Understanding changes in Ethiopia’s downstream dairy chains 
Despite the poor overall performance of the dairy sector, changes in three aspects are 
happening in the downstream part of the chain. First, consumption of dairy products is rapidly 
rising, with a gradual shift from unprocessed and traditional products towards more processed 
products. Although currently 90% of fluid milk is sold as raw and unprocessed milk, the share 
of processed dairy products such as pasteurized milk, cheese, butter, and yogurt is surging. 
Anecdotal evidence suggests that demand for unprocessed dairy products is conditioned more 
by deep-rooted sociocultural conditions than by objective quality differences between product 
categories. Thus, demand for fluid milk remains generic, and there is limited dairy product 
diversification in place. For example, among domestic milk processers, milk is still packaged 
and sold as pasteurized milk rather than on the basis of nutritional content (e.g. reduced-fat 
and full-fat milk), production system (e.g. organic), or packaging (e.g. plastic cans, cartons, 
sachets). Furthermore, branding does not entail specific quality differentiation and also is not 
certified. The rising demand for processed and diversified milk products is currently being 
addressed by a few processors and imported dairy products (mainly UHT milk).  
Second, dairy retailing is changing the dairy sector considerably. Ethiopian households 
have diversified retail outlets where they can purchase milk products, broadly categorized into 
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modern retailers and traditional retailers, with dairy shops as the nexus between the two. The 
traditional chain (open markets and home-delivery services) is characterized by low costs of 
operation and the absence of licensing requirements, thereby generating more profit for 
producers and also offering lower prices to consumers. The rise of this outlet is partly 
attributed to the existence of considerable demand among consumers for traditional retailers 
rather than modern chains. This retail point, however, is exposed to quality issues because of 
the absence of cold storage facilities and quality monitoring systems. Furthermore, traditional 
systems are often seen as inefficient, ‘backward’, and a source of illegal trading and tax non-
compliance. Conversely, the modern chain (e.g. supermarkets) is characterized by the usage 
of cold storage facilities from the point of collection to retail. The dichotomy between these 
two retail outlets is often characterized as a choice between moving from a traditional to a 
more modernized shopping environment that presumably reduces inefficiencies in the market 
and improves quality and reliability. This differentiation overlooks, however, the diversity of 
retail outlets – including transitions between them – and its implications for agency 
interaction (for instance, linkages between poor consumers and smallholder producers) in the 
informal dairy chain.  
Third, consumption of dairy products also varies significantly across geographical 
locations and agro-ecological domains. For instance, in the lowland areas, milk is obtained 
directly from the open market. There is also higher milk consumption in these areas. 
Conversely, in the highland areas, milk consumption is primarily reserved for specific groups 
within households: young children, the weak, and the elderly. However, consumption also 
varies across the urban/peri-urban divide, with peri-urban households consuming more milk 
than urban households. Figure 1.3 summarizes the dairy supply chain (both formal and 
informal) in urban and peri-urban Ethiopia. Changes in the supply chain entail the 
segmentation of the dairy markets based on product types, retail points, and geographical 
differences.  
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Figure 1.3 The dairy supply chain in Ethiopia 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Author’s field survey, 2014. 
  
1.6. Research methods 
This study combines two separate methodological approaches: experimental auctions and a 
household survey. By combining these two approaches, we seek to overcome a problem often 
encountered in economic valuation, namely, hypothetical bias. This bias has long been noted 
in stated preference approaches, and it arises when consumers overstate their willingness to 
pay for an attribute. Respondents do so because of the non-consequential nature of the 
questions used to elicit their valuation of quality attributes. To address this bias, experimental 
auctions use a real economic incentive to elicit preferences truthfully, and this, in turn, shows 
their purchase intentions. One of the main advantages of an experimental auction is that it 
brings a real-time shopping situation to a controlled experimental situation where consumers 
become involved in buying milk products on the basis of a set of procedures.  
Experimental methods help to measure precisely the impact of credence attributes (for 
instance, health and nutrition information) on consumption decision-making. In this study, 
impact was measured by evaluating consumers’ willingness to pay for these attributes through 
two experimental auction methods: the Becker-DeGroot Marchak (BDM) and the Random nth 
auction mechanism. Building on these methods, we randomized interventions (for instance, 
information) between the treatment and the control group, thereby comparing consumers’ 
Consumers: individual and institutional buyers (cafes, restaurants, etc.)  
Producers: urban, peri-urban, and smallholder farmers 
Traditional 
retailers  
Dairy shops  
Milk collectors  
Modern retailers  
Milk processors  
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reaction to treatment variables. This randomization helped us to disentangle potential 
confounding effects, experimenters’ bias, and social effects from the variable of interest, 
thereby offering indirect control of these unobserved variables.  
The other novel contribution of the thesis lies in its approach to combining data from 
experimental methods with data from household surveys. Several studies in the past have 
complemented experimental evidence with a brief post/pre-experiment background survey. 
Adding to this, we use a systematic approach by selecting households from an existing field 
survey to participate in an experimental auction. The main gain from this combination is the 
linking of a broad class of observable characteristics from household surveys to experimental 
data, thereby better elucidating food consumption decision-making. Furthermore, participants 
selected in such processes represent a wide range of the population that differs across various 
economic, demographic, and sociocultural grounds, thereby making it possible to draw 
inferences from the experimental evidence.  
We discuss our multi-method approach in more detail below. 
 
1.6.1. Experimental auctions  
Experimental auctions (also called market experiments) have been used widely in the 
developed world, chiefly to elicit consumers’ preference for novel and existing food quality 
attributes. Recently, such auctions have also found their way into agrifood research (see Lusk 
& Shogren 2007). Their application in developing countries, in particular in Africa, has been 
limited however. This limitation follows from several difficulties in their design and 
implementation. For instance, experimental auctions require literate participants who have the 
capacity to engage in a framed marketing environment. Depending on the type of study and 
the method used, participants’ literacy level could be a hurdle to participation in such 
experiments. Further, consumers in the non-Western world vary in their valuation of food 
products; incorporating such changes in auction designs remains a challenge. Morawetz et al. 
(2011), for instance, note that experimental auctions in African food markets require an 
understanding of consumers’ socioeconomic backgrounds and their exposure to other 
economic experiments and the mass media.  
Few scholars have attempted to use experimental auctions to elucidate consumers’ 
preference for food quality attributes in sub-Saharan Africa. One exceptional case emanates 
from the works of Matty Demont, who has studied rice value chains extensively in West 
Africa (Demont, Rutsaert, Ndour, & Verbeke, 2013; Demont, 2013; Demont, Rutsaert, Ndour, 
Verbeke, et al., 2013). Using framed market experiments, he investigated consumers’ 
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preference for local rice of improved quality and branded. Another example comes from the 
work of Hugo de Groote at CIMMYT, who applied experimental auctions extensively with 
different variations on improved quality protein maize in East Africa (Chege & Groote, 2008; 
De Groote, Chege, Tomlins, & Gunaratna, 2014; Groote et al., 2011). While looking into the 
use of experimental auctions for high-value foodstuffs, we only found one study, by Wayua, 
Shibia, & Mamo, (2009), that looked into consumers’ willingness to pay for improved milk 
quality in Northern Kenya.  
Despite the sizable transformation in high-value food systems in Africa, our 
understanding of them remains limited, partly because of the limitations of previous 
methodological approaches, such as stated preference methods. Furthermore, experimental 
auctions have been far less applied in elucidating food consumption behaviour in African 
markets, possibly for two reasons: (1) the consistent focus on improving upstream food 
systems, in particular supply side changes, thereby placing less importance on changes on the 
consumption side; and (2) the methodological difficulty of implementing experimental 
auctions in African food markets. In this thesis, as discussed in section 1.6, we adopted new 
sets of experimental methods and combined them with in-depth household surveys to 
understand the responses to changing agrifood system in Ethiopia.  
 
1.6.2. Data  
The household survey was administered to 400 households in Addis Ababa and 200 
households in peri-urban settings (see map, appendix 4), using structured interview schedules 
conducted in the local language (Amharic). The other data source was an experimental 
auction, which was carried out with participants selected from an existing household survey. 
In total, we enrolled 160 individuals to participate in the experimental sessions conducted 
across 14 central locations (see map, appendix 4). The sample size was limited because of 
resource constraints and the prime objective of the study, which was to compare treatment and 
control groups and to estimate (changes in) consumers’ willingness to pay for quality 
attributes (Lusk & Shogren, 2007).  
To elicit consumers’ intentions to pay for quality attributes, we used incentive 
compatible experimental auctions. An auction is incentive compatible if the market price paid 
by the bidder is independent of what he or she bids. In other words, it means every bidder has 
a weakly dominant strategy to submit a bid equal to what they are prepared to pay (Lusk & 
Shogren, 2007). The selection of an appropriate auction mechanism depends on the incentive 
compatibility of the auction mechanism, on reference dependency issues, and on the 
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properties of auction mechanisms that have been established through empirical research 
(Lusk, 2003). Beyond considering these assumptions – which involve trade-offs between 
mechanisms – we also looked into the applicability of the auction mechanisms in the African 
context. In this regard, the BDM and the Random nth price auction appeared to be suitable. 
Two motives influenced our methodological choice. First, these methods are well-suited to 
African markets because they can be conducted with participants who have limited literacy. 
Second, they are easy to implement in African settings as they can be conducted in several 
central locations, combining them with a more detailed household survey (Demont, Rutsaert, 
Ndour, Verbeke, et al., 2013; Morawetz et al., 2011). To avoid difficulties in the 
implementation of the auctions, we supplemented them with pre-experiment training that 
involved bidding on familiar products. 
Looking into the mechanics of these two auction approaches, we can observe that BDM 
is seen mostly as a game mechanism, used to induce participants to reveal the certainty 
equivalents for lotteries (Lusk & Schroeder, 2004). In this method, participants individually 
submit a sealed bid for a product and a random price is drawn from a pre-specified 
distribution. Individuals with a bid greater than the individually drawn price win the auction 
and purchase the auctioned item at the randomly drawn price (Lusk & Shogren, 2007). BDM 
can be easily understood by functionally illiterate participants and is easy to implement in an 
African context (Morawetz et al., 2011). In contrast to BDM, the Random nth price auction 
mechanism has low inflated results (Lusk & Shogren, 2007; Shogrena, Margolisa, Koob, & 
Listc, 2001). In this regard, compared to other auction methods, the Random nth price auction 
is preferable because it combines the active market environment features of the price auction 
and BDM’s feature of engaging every bidder (Lusk, Roosen, & Shogren, 2011). Random nth 
price auctions differ from other auction mechanisms in terms of their randomness and the 
endogenous determination of a market-clearing price (Shogren et al., 2001). Further, we 
collected information based on personal interviews with experts and secondary data from the 
milk processing industries, dairy cooperatives, and other institutions involved in the dairy 
sector (Ethiopian Meat and Dairy Technology Institute, Ministry of Agriculture, International 
Food Policy Research Institute, International Livestock Research Institute, and the 
Netherlands Development Organization (SNV)).  
 
1.6.3. Data analysis 
Following the analytical framework presented in section 1.2 – focusing on retail outlet choice 
behaviour, consumer preferences for milk quality, and household dairy consumption 
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behaviour – we used several econometric models for data analysis. In chapter 2, we use 
multinomial logit and order logit models to analyse consumer retail outlet choice behaviour 
and adoption of retail formats, respectively. In chapter 3, we use a double hurdle model to 
elucidate how the provision of health information coupled with sensory attributes shapes the 
choice of milk products in urban Ethiopia. In chapter 4, we use a random-effect Tobit model 
to elucidate the trade-off between nutrition information labelling and sensory experience in 
consumption decisions about nutritionally improved milk products. Finally, in chapter 5, we 
use a double hurdle model to disentangle the effect of economic and sociocultural factors on 
household dairy consumption behaviour, for both propensity to buy and volume of purchase.  
 
1.7. Outline of the thesis 
Four journal articles form the substantive core of this thesis. Together, they are expected to 
help us understand better different aspects of the downstream dairy chain: the change in the 
retail landscape, drivers of consumption behaviour, and consumer responses to different 
quality of milk products, as well as the role of information therein. In more detail, the 
organization of the thesis is structured as follows: 
 In Chapter 2, we start with a discussion of the expansion of modern retail outlets in the 
dairy sector in Ethiopia. We provide an explanation about why consumers shop in different 
retail outlets and how often they do so, and from we infer this how modern retail outlets are 
penetrating the semi-processed and perishable sectors.  
Chapter 3 is concerned with how consumers behave under conditions of information 
asymmetry in an uncertain and imperfect food quality environment. More precisely, we look 
into how health information and sensory experience shape milk choice decisions in 
information-poor settings. Given the unorganized nature of milk markets and the rampant 
information asymmetries, consumers face challenges in making dairy purchase decisions 
based on health considerations. In this chapter, we give particular attention to how consumers 
value health information and sensory attributes in making purchase decisions between raw 
and pasteurized milk.  
Chapter 4 is about consumer preferences for nutrition information labelling and its 
possible trade-off with sensory characteristics. Using a carefully designed field experiment, 
we examine consumer responses to changes in the nutritional quality of milk products. These 
changes include nutrition labelling based on fat-content difference. This chapter shows how 
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nutrition information labelling and sensory characteristics affect consumers’ decision making 
and identifies whether there is a trade-off between them.  
Chapter 5 asks how consumption behaviour changes in response to non-economic 
factors in particular sociocultural conditions. In this chapter, we focus on understanding how 
non-economic factors along economic aspects shape consumer behaviour in both purchase 
and consumption stages.  
Finally, Chapter 6 provides a general discussion and conclusion of the thesis. Further, 
the theoretical and methodological contributions of the thesis are outlined. In addition, this 
chapter discusses the key limitations of the study and provides suggestions for future research.  
Figure 1.4 shows how each chapter is linked to specific research questions of the thesis 
and the subsequent linkage with different methodological frameworks.  
 
Figure 1 4 Outline of the thesis 
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CHAPTER 2: HOW AFRICAN HOUSEHOLDS SHOP: EVIDENCE FROM 
DAIRY CHAINS IN ETHIOPIA 
 
This chapter is to appear as Bekele, A.D., Beuving, J.J., and Ruben, R. ‘How do African households 
shop? Evidence from Dairy Chains in Ethiopia’, European Journal of Development Research. 
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Abstract 
Modern food retail outlets rapidly develop in Africa, yet their diffusion into the semi-
processed and perishable sector is not well understood. Looking at consumption patterns 
holds a lot of promise for enhanced understanding. Applying this novel demand side 
perspective to the dairy sector in Ethiopia, we show how increased economic ability, the 
presence of educated adult women, and retail outlet attributes are key factors for shaping 
household purchase behaviour. Nevertheless, contrary to previous studies, we found a varied 
effect of these factors across dairy products. It suggests that modern retail diffusion into dairy 
supply chains is limited by the lower prices, the perceived quality of dairy products, and the 
reputation of traditional retail channels. Thus we add to discussions of how African 
households shop with an analysis of the role of non-price factors in the development of retail 
channels. 
 
2.1. Introduction 
Africa has witnessed a rapid expansion of modern food retail outlets over the past decade. 
That is the result of changes in economic growth, increased urbanization, higher opportunity 
cost of time, increased participation of women in the work force, and changing consumer 
preference (Humphrey, 2007; Reardon & Hopkins, 2006; Weatherspoon & Reardon, 2003). 
This expansion receives considerable attention in agro-food policy debates. Nevertheless, it 
remains unclear how these new, modern retail outlets are related to traditional ones. To 
unpack this complex relationship we analyze the dairy supply chain in Ethiopia. Traditional 
outlets prevail therein, and by deploying a household choice perspective we expect to develop 
a better understanding of local food retail dynamics. 
Modern retail outlets in Africa are no longer the vestige of wealthy Africans 
(Weatherspoon & Reardon, 2003); they are also diffusing to the poor segment of the 
population (examples Dhaese & Vanhuylenbroeck, 2005; Neven, Reardon, Chege, & Wang, 
2005). This novel development raises important public policy questions about the trade-off 
between the competitiveness of traditional retail outlets and the inclusion of smallholder dairy 
farmers in the supply chain2 (Schipmann & Qaim, 2011). Hence, understanding the linkage 
between the characteristics of households and retail outlet choice is essential in improving the 
                                                          
2 The term ‘smallholder dairy farmers’ refers to mixed and small-scale farmers that are engaged in the 
production of both dairy and other cereals. Such farmers prevail in the rural, pastoral and peri-urban 
production system in Ethiopia.  
Processed on: 11-7-2016
504208-L-bw-Bekele
23 
 
performance and future prospects of the rapidly evolving dairy supply chain in Ethiopia. 
Nevertheless, few studies have given systematic attention to this issue (see for an exception 
Neven et al., 2005) and by stepping into that gap in the literature the article aims to contribute 
to the debate on food retailing in Africa.  
We investigate the retail outlet choice behaviour of Ethiopian households for the 
purchase of two widely used dairy products, fluid milk and butter3. Two reasons inform this 
focus. First, these products are channelled through both modern and traditional retail outlets 
(Staal et al., 2008) and they occupy a large majority (69%) of dairy consumption in the 
capital, Addis Ababa (Francesconi, Heerink, & D’Haese, 2010). In addition, in both retail 
markets butter is an important dairy product both among producers and consumers and it has a 
higher market share compared with fluid milk (Yilma et al., 2011). This is partly due to the 
long fasting seasons that many Ethiopians adhere to for religious reasons: during this time 
producers often convert fluid milk into butter to increase the shelf life4. Second, the demand 
of these products is predicted to grow at an average of 2.5% in sub-Saharan Africa (FAO, 
2013). It will be shown that, despite the emergence of modern retail sector with vertically 
integrated supply chains, traditional retail outlets remain the most essential ones because of 
perceived better quality of dairy products (freshness and better flavour in particular), store 
convenience, and lower prices. This finding raises vital questions about the factors shaping 
both household choice for retail outlets and the competitive relationship between them.  
Following ‘supermarket revolution’ waves in other developing countries, some studies 
predicted an early arrival of modern retail into semi-processed (such as dairy) and perishable 
sector in sub-Saharan Africa (Reardon et al., 2004; Weatherspoon & Reardon, 2003). Yet, 
other studies paint a more bleak picture on the prospect of modern retails due to comparative 
advantage of traditional retail over modern retails (Goldman & Hino, 2005). However, the 
findings that will be presented in this study imply a larger diversity in retail alternatives than 
earlier studies that dichotomize retail outlets into modern and traditional retails (see 
Francesconi et al., 2010; Neven et al., 2005). Considering key product characteristics and 
retail attributes, this study includes specialized stores (referred to as dairy shops) that occupy 
an intermediary position in the retail landscape. We do that by focusing on the demand side of 
retail outlets, whereby we distinguish between supermarkets, dairy shops and open markets, 
                                                          
3 In this article, butter includes all butter products that are used for cooking purpose. These products 
are sold both in the traditional and modern retails. While fluid milk refers to packed fluid milk, such as 
sterilized and raw milk, but not pasteurized milk.  
4 Ethiopian Orthodox Christians consist of 43.5% of the population (CSA, 2003) and they abstain from 
consuming animal origin products during fasting seasons for more than 200 days. 
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and we examine how household attributes, retail attributes and shopping pattern attributes 
determine the divergence of modern retail outlet penetration in the dairy sector.  
We address the following specific research questions. First, what is the profile of 
consumers shopping from modern retail, dairy shops and open markets? Second, what are the 
effects of demographic, socio-economic, shopping pattern and retail outlet characteristics on 
the retail outlet choice? Third, how frequent are consumers shopping from these outlets and 
what determines their frequency of shopping from these outlets? These empirical research 
questions are based on household survey data from Addis Ababa and the surrounding towns 
of Addis Ababa.  
The remainder of the article is structured as follows: the next section discusses the 
organization of dairy retailing in Ethiopia, followed by a review of literature on the factors 
that condition the diffusion and adoption of retail outlets into the dairy sector, which is later 
developed into a conceptual framework that was used to econometrically model household 
retail outlet choice behaviour. Next, we describe the adopted survey research methodology 
and the data collected with it, followed by a discussion of our results. Finally, in the 
discussion and conclusion section, we demonstrate how individual, product and retail 
attributes shape household choice among retail outlets with respect to their diffusion and 
adoption.  
 
2.2. Dairy retailing in Ethiopia  
Dairy is an important part of the Ethiopian diet, in particular for young children. Dairy 
development in Ethiopia is subject to a paradox, however. The agro-ecological potential for 
dairy is vast, yet average dairy consumption and production is low: 21kg/year/capita and 1.5 
litres day/cow, respectively (FAO, 2013; Yilma et al., 2011). This paradox is mainly 
attributed to a low adoption of appropriate dairy technologies, the absence of appropriate farm 
management practice, limited access to marketing channels, a lack of processing 
infrastructures in the dairy sector (Staal et al., 2008), and the long fasting season. But this 
picture is changing. The spread of modern dairy retail outlets is on-going and in part follows 
from the establishment of a new dairy processing industry in which cold storage and quality 
control facilities prevails. On the demand side developments in Ethiopia follow those 
recorded elsewhere on the continent: greater consumer preference for higher product quality 
and safety (World Bank, 2007).  
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Currently the dairy retail situation in Ethiopia shows diversity in market outlets. Following a 
gradient from modern to traditional, these can be categorized into i) supermarkets, ii) dairy 
shops and iii) open markets: 
i) Supermarkets5emerged during the early 1970s yet their significance in Ethiopia’s 
food retail remains limited. Their rapid expansion is recent, concentrated in major 
urban centres (Woldu, Abebe, Lamoot, & Minten, 2013), and they are widely 
perceived as a ‘luxury’ that caters for the rich segment of the population, located in 
Addis Ababa and a few major cities. Supermarkets in Ethiopian reality refer to a 
diversity of retail forms that differs by the size of the floor and product assortments. 
And they are broadly defined as modern retails outlets and all of them have teller, 
cooling storage equipment and a self-service facility.  
ii) Dairy shops are formal and specialized stores selling dairy products. Typically, they 
were part of general stores selling a broad range of products, including dairy, which 
developed into specialized dairy stores following a higher demand for dairy products. 
As opposed to the regular shops, these outlets have a refrigerator, and relatively clean 
sales premises. Contrary to other retail outlets, dairy shops specialize in selling dairy 
products namely fluid milk, butter and cheese. In addition, some of the dairy shops 
also ventured into micro restaurant services. Compared to modern retails, dairy shops 
have an unorganized and poor shopping atmosphere lacking self-service and cash 
register machines. Dairy shops are mostly available in less affluent areas and cater to 
the lower income households. Their geographical coverage is limited to those sub-
cities where dairy farming is common. In our survey we have observed an average of 
one dairy shop in each of the sample districts.  
iii) Open markets are traditional retail outlets. They include neighbourhood sales and 
itinerant milk vendors who are not under the regulation of the government. In 
addition, itinerant milk vendors do not have a permanent location, but deliver milk 
door-to-door based on pre-agreed contracts; they are ambulant. Predominantly, door-
to door dairy retails exist in areas close to urban and peri-urban farmers. Their 
geographical coverage decreases as we move from these areas to more affluent 
districts, nevertheless affluent neighbourhoods also have infrequent access to these 
types of outlets. 
                                                          
5 In this article, we use the broader definition of ‘supermarkets’ as all those stores that have at least one 
cash registering machine and proper refrigerator mechanism. It includes mini-stores/also called mini-
supermarkets/ and grocery stores. In this article we refer to supermarkets as modern retails. 
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2.3. Determinants of household retail outlet choice 
Household’s retail choice behaviour can be conceptualized using two dimensions: retail outlet 
choice and frequency of purchase decisions. This decision depends on demographic factors, 
socio-economic factors and retail attributes (Goldman & Hino, 2005; Pan & Zinkhan, 2006). 
In addition, product and consumption habit factors influence the choice of retail outlets and 
frequency of visit decisions (Maruyama & Wu, 2014). These will be discussed more fully 
below. 
 
2.3.1. Demographic factors  
Studies documenting the effects of demographic factors on retail outlet choice report that 
younger and more educated consumers are more drawn to shopping in modern outlets (Bai & 
Wahl, 2008; Neven et al., 2005; Rodriguez & Berges, 2002). This is partly because of 
embracing a modern, Western life style. These studies also show that female-headed 
households as well as those with children have a higher propensity to shop from modern retail 
outlets. Further, an additional member in the household reduces the probability to purchase 
from a supermarket (Bai & Wahl, 2008; Rodriguez & Berges, 2002) because of budget 
constraints.  
 
2.3.2. Socio-economic factors  
The effects of income on household retail outlet choice appears to be varied (Neven et al., 
2005; Rodriguez & Berges, 2002). Higher-income households more likely buy from modern 
retail outlets because of higher opportunity cost of time and multi-shopping challenges in 
traditional retail outlets (Goldman et al., 2002; Maruyama & Wu, 2014). Yet, affluent and 
more educated households are less frequent visitors to modern retail stores because of the bulk 
purchase opportunity and a greater shopping convenience (Maruyama & Trung, 2009). 
Further, some studies identified the diffusion of refrigerators as a major demand side factor in 
purchasing from supermarkets (Reardon, Henson, & Berdegue, 2007; Rodriguez & Berges, 
2002), while others found a similar effect: refrigerator ownership boosts the propensity to buy 
perishable products from supermarkets (Neven et al., 2005; Rodriguez & Berges, 2002). In 
addition, car ownership was found to positively influence the choice of retail outlets, also in 
connection the reduction of time-related opportunity cost (Goldman & Hino, 2005; Hino, 
2010).  
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2.3.3. Retail outlet factors  
Besides individual factors, the literature suggests that retail attributes (cleanliness, reputation 
and quality of products in the stores) shape retail outlet choice behaviour. Yet previous studies 
have neglected this insight in modelling food retail choices in Africa (Gian Nicola 
Francesconi et al., 2010; Neven et al., 2005). Goldman et al., (2002) demonstrate that 
consumers shop in traditional outlets because of a preference for lower price, local variety and 
fresh foods. In contrast, other authors (Minten & Reardon, 2010; Reardon et al., 2007) 
showed that modern retail outlets offer better quality while offering lower price in the later 
phases of supermarket expansion. 
In addition, because of the limited diffusion of modern retail outlets, proximity of retail 
outlets may also influence retail outlet choice. Some studies reported that proximity - travel 
time to store - is negatively related to the probability of shopping from modern retail outlets: 
consumer who live far away from modern retails are less likely to shop from these stores 
(Figuié & Moustier, 2009; Maruyama & Trung, 2007). Others considered the effect of price 
on retail outlet choice in countries that saw incomplete diffusion of modern retails, reporting 
that, after controlling for quality difference, price of some food products was higher in 
modern retail outlets (Minten & Reardon, 2008, 2010). Furthermore, there are additional retail 
attributes that determine retail choice such as product variety, self service, assortment and 
atmosphere, yet in a developing country context the importance of retail attributes are limited 
to location, cleanliness of the outlet, reputation of the outlet, and perceived product quality in 
the outlet (Gorton, Sauer, & Supatpongkul, 2011; Maruyama & Trung, 2007). Therefore, 
divergence in retail attributes could also limit the diffusion of modern retails into the dairy 
sector.   
 
2.3.4. Shopping and consumption patterns  
Retail outlets do not stand on their own: there are customary consumption and shopping 
practices to be considered (Maruyama & Wu, 2014). In Ethiopia, higher volume of milk is 
channelled through traditional retail outlets. And we expect that households who consume 
higher volume of dairy products are more likely to purchase dairy from open markets than 
modern retail outlets. This could be because of availability of more milk with a lower price in 
the former than the later and the possibility of subsequently addressing customary dietary 
habits. In addition, drinking milk outside home particularly in cafes and restaurants is widely 
practiced in Ethiopia. Adding to this, cafes and restaurants often source milk from open 
markets which have a lower safety standard compared to modern outlets and dairy shops 
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(Jabbar & Admassu, 2010). Because of further adulteration of fluid milk up on arrival in cafes 
and restaurants we, therefore, expect that households shopping from modern retail outlets 
have a lower likelihood of buying fluid milk from cafes and restaurants. 
This study differs from previous studies in three aspects. First, rather than lumping 
together different traditional outlets, we distinguish between open markets and dairy shops as 
we expect interesting differences to emerge in terms of shopping pattern and retail attributes. 
Second, whereas many researchers earlier considered dairy as a homogenous product 
category, we distinguish between fluid milk and butter. We do that based on the insight that 
each represents a different storage lifespan, which is important in a developing country 
context. Hence, we will be comparing three retail outlets namely modern outlets, dairy shops 
and open markets for two dairy products i.e., fluid milk and butter. Third, apart from 
analyzing the choice decision, this study will also examine household’s frequency of visit to 
outlets thereby understanding how far households adopt retail outlets. In doing so, this study 
not only uses household characteristics but also includes retail and shopping pattern 
characteristics to explain retail outlet choice and frequency of visit to outlets.  
 
  
 
 
 
 
 
 
 
 
 
 
Figure 2.1 Conceptual framework 
Source: Author 
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2.4. Methodology  
2.4.1. Sample and data  
The empirical basis of this study consists of household survey data collected between 
December 2012 and June 2013. It is conducted in Addis Ababa and peri-urban towns 
surrounding it. These areas were sampled because of interesting differences in dairy 
consumption and access to retail outlets. Before conducting the actual survey, preliminary 
fieldwork was carried out to gain a tentative insight into dairy consumption practices, retail 
outlet choices, frequency of shopping in each store, as well as to test and modify the survey 
instruments.  
We selected 600 households, stratified into 400 households from Addis Ababa and 200 
households from the peri-urban towns6. We used multistage sampling to select the 
households, as follows. First, we randomly selected two districts from each sub-city 
administration (Addis Ababa is divided into 10 sub-cities and each sub-city includes 10 to 11 
districts). These sub-cities were considered as a dependable stratum because of the observed 
variability in household income and proximity to dairy farms. Next, using probability 
proportional to the size of the population sampling (PPS), we allocated a sample to each 
districts. Subsequently, we collected the codes of main streets (based on size and 
representativeness of the neighbourhood) in each district, followed by, we randomly selected 
a street from the pool of the main streets. Finally, every other household was randomly 
selected from the selected streets until the stated quota was reached for the district. We 
pursued the same procedure in selecting peri-urban households. We used four enumerators to 
collect the household survey data, and they were trained before conducting the survey. In 
order to reduce non-response rate in wealthy neighbourhoods, we conducted the interviews 
during the weekend.  
We collected household survey data using a structured interview schedule, conducted 
with the household head; usually the oldest present men and sometimes his spouse. Before 
administering the survey, the interview schedule was translated from English to Amharic (the 
local language), and vice versa. The survey includes questions on household demographics; 
socio-economic characteristics; dairy consumption behaviour; consumption expenditure; 
shopping behaviours; shopping outlet choices; frequency of shopping; and perception & 
                                                          
6 In this study, peri-urban town refers to the towns surrounding Addis Ababa. In our sapling frame 
included six towns: Bishoftu, Dukem, Holeta, Sululta, Alemgena and Sendafa.  
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attitude information of the respondent (see table1 for variables definition and measurement). 
The data was analyzed using STATA (version 13).  
 
Table 2.1 Variables definition and measurement 
Variable name Definition  Measurement  
Household characteristics  
 Age  Age of the respondent  In completed year  
Gender  Sex of the respondent  1=male; 0 =female  
Education  Year of schooling of the respondent  In completed years  
Household size The number of household members  In numbers  
Married household  Married household  1= yes; 0 otherwise 
Young child  A young child in the household (<6 years) 1=yes: 0 otherwise  
Income  Households expenditure in adult 
equivalent  
In Birr (ETB) per capita  
Refrigerator 
Ownership  
A household that owns refrigerator  1= yes; 0=no  
Car Ownership  A household that owns car  1=yes; 0=no  
Female adult 
education  
Year of schooling of adult females (>=30) In completed years  
Outlet characteristics   
Distance to store  Proximity to the nearest retail outlets.  In km, one-way 
Cleanliness of 
store  
Average importance given to cleanliness 
of the store  
Five point scale  
Reputation of store  Average importance given to the 
reputation of the store 
Five point scale 
Quality of dairy 
product  
Average importance given to the quality 
of the product in the store 
Five point scale 
Price of milk  Price of fluid milk In ETB/ per litre  
Price of butter  Price of butter  In ETB/ per litre  
Shopping and consumption characteristics  
Fluid milk 
purchase  
If the household purchases fluid milk  1=yes; 0=no 
Fluid milk 
consumption  
Per capita fluid milk consumption  In kg/month  
Milk away 
consumption  
If the household consume milk away from 
home 
1=yes; 0=no 
Butter purchase  If the household purchases butter 1=yes; 0=no 
Butter 
consumption  
Per capita butter consumption  1=yes; 0=no 
Location  Location of the household  1=Addis Ababa; 0= peri-
urban cities  
Note: Five point scale range (1=not at all important to 5=very important). 
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2.4.2. Empirical framework 
Following our conceptualization of household retail choice behaviour – household choice of 
outlets and their frequency of visits to outlets, we specified two separate econometric models. 
In the first part, multinomial logit model (MNL) was used to examine household’s retail 
outlets choice decisions. The advantage of MNL is that it allows retail outlet choice decision 
with more than two alternatives. This model is well-known and widely used in discrete choice 
modelling approaches (Lusk et al., 2011) and it also assumes that the alternatives are mutually 
exclusive. The basic feature of this model is the assumption of ‘independence of irrelevant 
alternatives (IIA)’ which entail that there is no correlation between any outlets except as result 
of the explanatory variables. MNL has to satisfy IIA assumption to get unbiased estimates 
(Wooldridge, 2002) i.e, the omission or inclusion of one of the alternatives should be 
irrelevant to the ratio of the remaining alternatives. We tested the IIA assumption by using 
Hausman test, and the test failed to reject the null hypothesis of retail outlet choice 
alternatives, which suggested that MNL is a better model to estimate household retail outlet 
choice decisions. Also, we used Chi-square test of independence to test the difference among 
respondents in terms of household, outlet and shopping pattern characteristics. We will 
present separate models for both fluid milk and butter. The response variable is the retail 
outlets from which households mostly bought milk and butter i.e., 1) modern retails, 2) dairy 
shops and 3) open markets. The three outlets are the response probabilities for the model.  
In this study, we assume that household choose the retail outlet that maximizes their 
perceived utility. And this utility maximization depends on household, outlet and shopping 
pattern characteristics. The MNL for retail choice can be described as y which denotes the 
retail outlet selected by a household and it refers to unordered set of three retail outlets, 
indicated by set J=1,2,3. For instance, if J=1, the household purchases dairy mostly from 
modern outlets; if J=2, the households purchases dairy mostly from dairy shops; and if J=3, 
the household purchases dairy mostly from open markets. x represents explanatory variables 
(Wooldridge, 2002: 497). Here, we wanted to know how ceteris paribus changes in the 
explanatory variable will affect the probabilities of the response variable,            
           Since the probabilities must sum to unity,          is determined after knowing 
the probabilities for          
 
Let x be a     vector with first-element unity. The MNL model has response probabilities  
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Where                    
 
Estimates of MNL cannot be interpreted directly as that is misleading. Because the parameter 
estimates only indicates the direction of the effect of explanatory variable on retail choice 
decisions, but not the magnitude of the change and the probabilities. Thus, we computed 
marginal effects to understand the probability of change in retail outlet choice as a function of 
each explanatory variable. We evaluated the effect at the mean of each variable. Marginal 
effect of the explanatory variables on the response variables is given by (Wooldridge, 2002); 
   
   
               
   
   
                               
The marginal effect denotes the change in retail choice alternative when there is a change in 
one of the explanatory variables, ceteris paribus.  
In the second part, some households’ choice behaviour might not be identified only 
based on the choice between the three outlets. They might visit all the stores but differ in their 
frequency of visit. Hence, in this part, we will estimate how frequent consumers are shopping 
for dairy products from modern retails, dairy shops and open markets. We used an ordered 
multinomial logit model to estimate the parameters (Wooldridge 2002). The response variable 
was measured by asking respondents how often they visit each store for the purchase of dairy 
products. The response variable has six ranks, (6) daily; (5) two to three times a week; (4) 
weekly; (3) half monthly; (2) monthly and (1) never at all. According to Wooldridge, (2002) y 
indicates an ordered response {1, 2,3,..,J} for some known integer J. Where          . 
Where y be an ordered response of the response variable which can be derived from the latent 
variable model (probit binary choice).                  is the cut-off point 
(threshold) parameters. The latent variable is not observed, but choices of retail outlets are 
observed as follows.  
             
           
     
     
           
  
The probabilities of observing each outlet can be computed as follows: 
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For both MNL and ordered MNL, the parameters are estimated using the maximum likelihood 
procedure.  
 
2.5. Results 
2.5.1. Descriptive results 
Table 2 shows cross tabulations of household’s dairy purchases in the three retail outlets by 
type of products. Most of the household and outlet characteristics are significant at 5% level 
or better. The table shows that there is no statistical difference between households buying 
from the outlets in terms of household size, presence of young children in the household, and 
car ownership. Households who shops in modern retails are younger compared with those 
shopping in open markets. Further, more male-headed households purchase fluid milk from 
modern retail outlets compared with open markets. Conversely, lower number of male-headed 
and higher educated households shop butter in modern retails. In addition, households who 
purchase dairy from modern outlets have educated adult women compared with those 
shopping in open markets. Furthermore more households shopping dairy in modern retail own 
refrigerator. In addition, more households with larger household sizes (4.48 members) buy 
butter from open markets but not significantly different from modern retails and dairy shops.  
With regard to income, households who buy fluid milk from open markets have higher 
income than households that buy from modern retails and dairy shops. This shows that, for 
milk, most of affluent households buy from open markets instead of modern retails. This can 
be explained by considering superior retail and perceived products attributes offered in open 
market thus in turn attracting affluent households – a point to be explored further in the 
following section. While for butter, households who shop from modern retail appear to have 
higher income compared with dairy shops and open markets, which is in line with existing 
evidence: the affluent buys in modern retails. In contrary to conventional wisdom, we also 
find that most households with a car buy from open markets instead of other outlets, this is 
further explained in the following section.  
With regards, outlet and shopping pattern characteristics, table 3 shows that there is 
statistically significant difference between households shopping dairy in the three retail 
outlets. The result shows that households who purchase butter from modern retail outlets live 
further away from modern outlets facilities compared to those buying from dairy shops or 
open markets. We espouse this is mainly because modern retail outlets are concentrated in a 
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few affluent neighbourhoods while dairy shops and open markets are spread across the cities. 
Likewise, most of the households who buy dairy products from modern retail and dairy shops 
live in Addis Ababa, and less so in the peri-urban towns. This is mainly because of higher 
concentration of modern retails in Addis Ababa than in peri-urban towns. Moreover, most of 
the households that gave higher rating to cleanliness of outlets purchase dairy products from 
modern retails compared to dairy shops or open markets. And households that gave higher 
rating to reputation of retail store purchase dairy products from dairy shops or open markets. 
Furthermore, more households that gave higher rating to the quality of dairy products 
purchases butter from dairy shops and open markets but this difference was found to be 
insignificant. The above descriptive result point out that proximity, location and retail 
attributes shapes households retail outlet choice behaviour.  
The study also shows that the price of fluid milk is significantly higher in modern retails 
compared with dairy shops and open markets. Conversely, our study shows that price of butter 
is considerably lower in dairy shops compared to modern retail and open markets, yet the 
difference is insignificant. Further, more households who buy fluid milk from dairy shops and 
modern retails buy higher volume of fluid milk (average of 2.24 kg) compared to those buying 
in open markets. In the contrary, we found insignificant difference for those buying butter. 
Additionally, among households that consume milk outside their home, there is significant 
difference in their shopping destination: those who consume milk outside home are more 
likely to buy fluid milk from modern retail than dairy shops and open markets.  
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Table 4 summarizes the use of retail outlets for shopping fluid milk and butter. It shows that a 
small majority (55.33%) of the respondents shop for fluid milk from open markets whereas 
36.33% of them shop in dairy shops and 8.33% in modern retails. Our result demonstrates the 
importance of open markets and dairy shops in dairy retailing in the study area. In the case of 
butter, 81.57 % of the respondents shop from open markets, 9.74% at dairy shops, and 8.7% 
shop at modern retails. 
 
Table 2.4.Households most used retail outlet by type of dairy products 
Retail outlet Fluid milk Butter 
Freq. Percent Freq. Percent 
Modern retail  50 8.33 50 8.7 
Dairy Shops  218 36.33 56 9.74 
Open Market 332 55.33 469 81.57 
Total 600 100 575 100 
Source: Author household field survey.  
    
Table 5 summarizes the average importance weighting given for retail attributes while buying 
fluid milk and butter. It shows that store cleanliness, dairy product quality and price are the 
three most important attributes in retail outlet choice decisions. In the case of buying milk 
from modern retail outlets, cleanliness and quality of dairy product in the outlet were given a 
higher rating. In contrast, based on the rating of retail attributes, households who buy from 
open markets gave more rating to price and reputation of the store. In addition, table 6 
indicates that most households buy frequently in open markets, while they buy infrequently in 
dairy shops and modern retails. This corroborates earlier observations that found infrequent 
visits in modern retails because it offers an opportunity to purchase in bulk and it lowers 
transaction cost.  
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 Table 2.5. Average importance rating of retail attributes by dairy products 
Attributes of retail outlets  Modern retails Dairy Shops Open markets 
Fluid milk Butter Fluid milk Butter Fluid milk Butter  
Cleanliness of retail stores  4.46 4.52 4.10 4.25 3.99 4.01 
Quality of dairy products  4.10 4.06 4.09 4.14 3.97 4.00 
Price of dairy products  2.56 2.62 2.97 2.70 3.01 3.01 
Variety of dairy products  2.32 1.82 2.28 2.50 2.06 2.17 
Location of stores  2.04 2.10 2.39 2.38 2.51 2.45 
Reputation of stores  1.76 1.50 2.23 2.14 1.99 2.11 
Social opportunities in stores  1.30 1.14 1.55 1.63 1.30 1.40 
Source: Author household field survey.  
Note: All the attributes are measured using five point scale range (1=not at all important to 
5=very important). 
 
Table 2.6. Frequency of shopping from retail outlet. 
Frequency of shopping  Modern retails Dairy Shops Open markets  
Freq. Percent Freq. Percent Freq. Percent 
Never  496 82.67 284 47.33 212 35.33 
Monthly  12 2 121 20.17 31 5.17 
Half monthly  22 3.67 85 14.17 14 2.33 
Weekly  12 2 34 5.67 25 4.17 
2-3 times a week 39 6.5 46 7.67 27 4.5 
Daily  19 3.17 30 5 291 48.5 
Total 600 100 600 100 600 100 
Source: Author household field survey.  
 
2.5.2.  Estimation results  
2.5.2.1.  Determinants of retail outlet choice behaviour 
Before estimating the model, we selected open market as a reference or the base category (that 
is open market, in our case). This allows us to estimate the effect of each predictor variable on 
the probability of selecting a retail outlet relative to an open market. All alternatives can be 
used as a reference category but we selected open market because it has large number of 
observation relative to other outlets. The econometric results obtained from multinomial logit 
model are presented in table 7. The result shows that the model strongly explains the observed 
behaviour in retail outlet choice, indicated by the significant (p=0.0000) probability of the chi-
square result. And the pseudo R2 associated with the model shows that for both fluid milk and 
butter, the specification fits the data well. Further, since the estimated coefficients indicate 
only the direction of the coefficients but not the actual magnitude of the change, we therefore 
Processed on: 11-7-2016
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used marginal effects (see table 8) to discuss the effect of explanatory variables on the 
response variable. 
Table 7 shows that demographic characteristics have a significant effect on the 
probability of purchasing dairy products from modern retails relative to open markets. Male-
headed households have 3% more probability of shopping in modern retail instead of open 
markets. Further, households with educated adult females have a lower probability of 
purchasing fluid milk from dairy shops compared with open markets, but they are more likely 
to shop from modern retail and dairy shops for purchasing butter. Households with higher 
income are less likely to buy dairy products from modern retails and dairy shops, yet this 
result is only significant for dairy shops. Further, an increase in household size reduces the 
probability of purchasing dairy products from modern retail and dairy shops, yet it is only 
significant for butter purchase from dairy shops. The marginal effect shows that an additional 
family member reduces the probability of purchasing butter from dairy shops by 1.3% relative 
to open markets. 
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The findings further suggest that retail attributes are important predictors of retail choice 
behaviour. Because of their greater access to modern retail and dairy shops, we expected that 
households in Addis Ababa have a higher probability of purchasing dairy products in modern 
retails and dairy shops compared to open markets. In addition, households that gave more 
importance to the cleanliness of the store have a higher probability of purchasing dairy 
products from modern retail stores relative to open markets. Households that indicated higher 
importance for quality and reputation of the store have a lower probability of purchasing dairy 
from modern retail relative to open markets. The result also shows that a 1% increase in 
distance to the nearest retail outlets increases the probability of purchasing butter from 
modern retail outlets by 6% relative to open markets. 
With regard to shopping and consumption patterns, our results suggest that households 
that consume milk away from home have a higher probability of purchasing milk from 
modern retail stores and dairy shops relative to open markets. In addition, table 8 
demonstrates that a 1% increase in milk consumption increases the probability of purchasing 
milk from dairy shops by 3.4%. On the other hand, an increase in butter consumption also has 
a positive impact on household retail outlet choice. Further, price has a negative impact on 
outlet choice: a one unit increase in the price of butter results in a 0.1% reduction in the 
probability of purchasing butter from dairy shops.  
As dairy is a perishable product, it is expected that refrigerator ownership will have a 
considerable impact on the probability of purchasing fluid milk and butter from retail outlets. 
The data shows that the probability of buying milk and butter from modern retails increases 
for households that have a refrigerator by 4% and 3%, respectively (table 8). Conversely, 
households who own a car are less likely to buy for dairy products in modern retail and in 
dairy shops. Considering car ownership as a proxy for income, it is plausible that affluent 
households with a car still prefer to buy from open markets as these markets are in a walking 
distance for most households.  
 
2.5.2.2.Result from ordered multinomial logit model 
Table 9 shows that most of the explanatory variables are important in explaining the 
frequency of visit to the retail outlets. Contrary to conventional wisdom, the results reveal that 
households with higher education and income are frequent visitors to modern retails. Adding 
to this, households who own a refrigerator live in Addis Ababa and give more importance to 
the reputation of the store, are more frequent visitors to modern retail outlets. We also found 
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that frequency of visit to dairy shops is positively related to price of fluid milk, reputation of 
the stores and perceived quality of dairy products. Conversely, households with higher 
income and households living in Addis Ababa are less frequent visitors to dairy shops. 
Besides, those households living in Addis Ababa; with longer distance from outlets and with 
young children, makes less frequent visit to open markets.  
Table 2.9. Ordered multinomial logit for shopping frequency to retail outlets   
Variables  Modern retails  Dairy Shops Open markets 
 Coefficient (SE) Coefficient (SE) Coefficient (SE) 
Household characteristics 
Age  -0.005(0.010) -0.000(0.007) 0.001(0.008) 
Gender  0.002(0.309) -0.142(0.208) -0.048(0.223) 
Education  0.103**(0.044) -0.028(0.025) 0.001(0.027) 
Household size  0.034(0.077) -0.007(0.052) 0.083(0.054) 
Married household  0.049(0.282) 0.063(0.191) 0.422**(0.206) 
Young child  0.055(0.286) -0.017(0.180) -0.546***(0.205) 
Income  0.000**(0.000) -0.000**(0.000) 0.000(0.000) 
Ownership of refrigerator  0.644**(0.323) 0.299(0.186) 0.118(0.204) 
Ownership of car  0.245(0.303) -0.271(0.244) -0.342(0.275) 
Adult female education  0.031(0.040) 0.034(0.032) 0.002(0.033) 
Outlet characteristics 
Distance to store  -0.057(0.512) -0.220(0.330) -1.204***(0.378) 
Cleanliness of store  0.118(0.177) 0.058(0.102) 0.142(0.106) 
Reputation of store  0.377***(0.095) 0.242***(0.063) 0.562***(0.079) 
Quality of dairy products  0.187(0.190) 0.197*(0.105) -0.069(0.108) 
Price of butter  -0.008(0.005) -0.002(0.003) 0.002(0.004) 
Price of fluid milk  0.001(0.070) 0.142***(0.044) 0.015(0.046) 
Shopping and consumption pattern characteristics 
Milk away consumption  -0.133(0.294) 0.148(0.206) 0.063(0.228) 
Location  1.582***(0.534) -0.577*(0.302) -2.210***(0.326) 
Threshold 1(cut point 1) 5.851(1.438) *** 2.087(0.783) *** -0.143(0.810) 
Threshold 2(cut point 2) 6.040(1.440) *** 3.023(0.788) *** 0.166(0.809) 
Threshold 3(cut point 3) 6.435(1.445) *** 3.854(0.793) *** 0.295(0.809) 
Threshold 4(cut point 4) 6.683(1.448) *** 4.320(0.797) *** 0.514(0.809) 
Threshold 5(cut point 5) 7.947(1.463) *** 5.365(0.812) *** 0.743(0.809) 
Observations 584 584 584 
Log likelihood -372.4 -833.7 -635.4 
LR chi2 115.5 63.98 174.9 
Prob>chi2 0.0000 0.0000 0.0000 
Pseudo R2  0.1343 0.0370 0.1210 
Source: Author household survey. Standard errors (SE) in parentheses, *** p<0.01, ** 
p<0.05, * p<0.1 
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2.6. Discussion and conclusions 
We observed that the rise of modern retail outlets in Ethiopia’s dairy sector is limited in both 
diffusion and adoption, whereas traditional retail outlets remain dominant. Further, in spite of 
the country’s ongoing socio-economic development, dairy demand is characterized by a deep-
rooted household preference for shopping from traditional outlets. In the following pages we 
discuss how these and other factors shape household’s shopping behaviour and the subsequent 
adoption of a particular retail outlet. Following our analytical framework, we will now discuss 
how demographic, socio-economic, retail and shopping pattern attributes shape retail outlet 
choice and frequency of visits to retail outlets.  
With respect to demographic effect, our study points at a less significant role of 
household head’s age and presence of young children than expected, whereas gender has an 
important role in retail choice: men have a higher probability of buying from modern retail 
relative to open markets. This is because more men in Ethiopia are employed than women, 
and they face a higher opportunity cost of time, therefore. They are thus more inclined to buy 
milk from modern retail outlets as it offers a one-stop shopping opportunity. Unlike trends 
observed in earlier studies depicting grocery shopping as only women’s task, our analysis 
reveals that men also partly take up the responsibility of buying milk from modern retails. 
Anecdotal evidences suggest that men who visit modern retails value the shopping 
atmosphere and flexibility of modern retails relative to women. In addition, well-educated 
adult women have a higher probability of buying dairy from modern retail and dairy shops. 
We think this may be due to the fact that educated women generally attribute more value to 
the safety of dairy products sold in modern retail and dairy shops relative to open markets. 
Moreover, such women also have a higher probability of working outside home, therefore 
having a higher opportunity cost of time to buy from traditional retails.  
Household income presents another important hurdle for diffusion of modern retail 
outlets in Ethiopia. Despite an increase in income, we find that most households (including 
the affluent ones) shop for dairy product from open markets. This is possibly explained by the 
disparity in perceived quality and freshness of dairy products between dairy shops and open 
markets; the latter is considered to be superior. Despite the absence of refrigerators in open 
markets, households possibly value more the freshness and the existing reputation built in 
open markets. A related point is that income is less important in the choice of modern retail 
outlets. More affluent consumers value non-economic factors such as freshness and local 
variety in shopping from traditional stores.  
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Two other economic factors also relate to the propensity to shop from modern retail outlets: 
ownership of car and refrigerator. Households who own a car have a lower probability of 
purchasing fluid milk from modern retail and dairy shop. This is mainly because car 
ownership is a proxy for income and it further validates our finding that income has a smaller 
role in the diffusion of modern retails into the milk sector. Additional analysis also reveals 
that, compared to the 10% households who shop milk from modern retail outlets, 16% of the 
households who buy in open markets owns a car. This reiterates that car ownership has a 
limited effect in facilitating buying dairy products from modern retail outlets. While for 
households who own a refrigerator, we observed that modern retails and dairy shops are a 
main shopping outlet. In the absence of a refrigerator, households pay a frequent visit to open 
markets. Further, close proximity of open markets also avoids the need to buy dairy in bulk.  
We also observed an important role of retail attributes in retail outlet choice. When 
considering how respondent’s rate retail attributes, traditional retail outlets offer a superior 
value: lower price and perceived quality products. Further, it appears that respondents also 
appreciate the reputation of traditional retail outlets. Conversely, modern retail outlets 
compete mostly on safety attribute (cleanliness and hygiene in particular), an attribute which 
implicitly indicates the quality of dairy products. In turn this offers an assurance in purchase 
decision: by shopping from a modern retail, consumers are more confident about what they 
buy (Gorton et al., 2011; Jabbar & Admassu, 2010).  
Convenience (defined here as proximity) is found to be less important in shopping for 
fluid milk while for butter it is important and it deviates from our expectation. In spite of the 
longer distance between household’s home and modern retail outlets, households appear to 
have a higher propensity of buying butter from modern retails. Despite the limited diffusion of 
modern retails into the butter market and their concentration in a few affluent districts of 
Addis Ababa, households buy from modern retails because of the safety attributes of butter 
products. Further, modern retails offer a larger variety of butter products (such as cosmetic 
and table butter) compared to traditional retails. These products attracts specific segment of 
consumers: for example cosmetic butter is mostly used among women.  
With regard to product attribute, we observed that price has a positive but insignificant 
impact on the probability of buying fluid milk and butter from modern retail outlets, yet it has 
a negative impact on buying butter from dairy shops. This is because of a significant disparity 
in butter price between dairy shops and open markets. Open markets have a lower cost of 
operation owing to limited rent fee, low storage costs, absence of tax burden and low 
distribution costs. Earlier predictions have underplayed the price advantage of traditional 
Processed on: 11-7-2016
504208-L-bw-Bekele
 
47 
 
outlets. Unsurprisingly, traditional retails are competitive in offering a lower price for dairy 
products.  
From the perspective of retail outlet adoption, modern retails are visited more frequently 
by those with higher educational attainment and coming from more affluent households. It is 
unusual that affluent households more frequently visit modern retail outlets for buying dairy 
products. Two explanations suggest themselves. First, modern retail outlets offer a smaller 
package size for dairy products and a limited life span which forces consumers to make 
frequent visits. Secondly, affluent households might face less time pressures in shopping 
foodstuffs. While this finding negates conventional wisdom that explains buying in bulk from 
modern retails as an attempt to reduce transaction cost through reducing price per unit, it also 
raises the challenge of buying in bulk because of the unavailability of large size package dairy 
products. Yet, the result shows that a rising income does not affect the frequency of visit to 
modern retails − unless households have less time for shopping and have more options to buy 
in large sizes. In addition, households who are price sensitive and those who give more value 
to the quality of dairy products and the reputation of outlets make more frequent visit to dairy 
shops.  
Our analysis has implication for retail development in Ethiopia. Contrary to trends 
observed elsewhere in (African) developing countries, an increase in income and mobility has 
little effect in changing shopping behaviour for dairy products. Despite a lower rating of 
safety attributes, it is likely that traditional retail outlets are there to stay as they have inbuilt 
selling points: proximity, low price, freshness and perceived quality of dairy products. Well-
established ‘supermarket revolution’ evidences draw the evolution of supermarkets as a series 
of stages moving from processed, via semi-processed to perishable products (Reardon et al., 
2007). In Ethiopia, the modern retail system is in its early stage of development with a limited 
penetration into the processed food sector (Woldu et al., 2013). Given the strong value 
advantage of traditional retails we noted in our study coupled to the early stage of 
supermarket evolution in Ethiopia, it might be naïve to expect an early penetration of modern 
retail outlets to the semi-processed sector. Further, the importance of modern retail outlets and 
their capacity to penetrate the dairy retail landscape have been overstated, yet they appeal to 
those segments of Ethiopian households who value safety attributes. This requires the need 
for further upgrading of the supply chain in order to increase penetration of modern retails 
into the dairy sector.  
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CHAPTER 3: HOW DO HEALTH INFORMATION AND SENSORY 
ATTRIBUTES INFLUENCE CONSUMER CHOICE FOR DAIRY 
PRODUCTS? EVIDENCE FROM A FIELD EXPERIMENT IN ETHIOPIA. 
 
This chapter is accepted for publication as Bekele, A. D., Beuving, J.J. and Ruben, R. (2017) ‘How do 
health information and sensory attributes influence consumer choice for dairy products? Evidence 
from a field experiment in Ethiopia’, International Journal of Quality & Reliability Management. In 
press. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Processed on: 11-7-2016
504208-L-bw-Bekele
 
50 
 
Abstract 
The research aims to examine the effect of health information and sensory attributes on 
consumer’s propensity to upgrade and their willingness to pay for pasteurized milk in 
Ethiopia. We used a framed market experiment with 160 participants in 14 central locations in 
urban Ethiopia. We used a double hurdle model to analyze consumer willingness to shift to 
pasteurized milk and their willingness to pay for quality attributes in pasteurized milk. 
Consumers are willing to pay a 4% premium for quality attributes in pasteurized milk. Male 
and employed participants are willing to shift and pay a premium for pasteurized milk. 
Conversely, consumers with more children, higher income, and higher raw milk consumption 
are less likely to shift to pasteurized milk. These results also show that taste is negatively 
related to consumer propensity to upgrade to pasteurized milk. Further, about half of the 
consumers who were provided with health information are willing to pay a premium of 11% 
for pasteurized milk, whereas others would pay only 6%. After providing the treatment group 
with health information, those consumers with higher income, old people and consumers with 
children are less likely to shift to pasteurized milk. Overall, consumer preference for raw milk 
is the result of taste, perceived nutrition and perceived health benefits. The study points at a 
segmented milk market and the consequent need for the provision of a targeted milk market 
promotion. The application of experimental auctions in developing countries requires an 
extensive learning exercise for participants. We used a non-hypothetical valuation mechanism 
to unravel the effect of subjective and intrinsic milk attributes in fluid milk choice decisions 
and its variation across socio-economic groups in a developing country context. 
 
3.1. Introduction  
Food value chains are transforming rapidly in developing countries (Jaffee, Henson, & Rios, 
2011; Swinnen, 2007) following from urbanization, risen income, change in consumption 
patterns and the rise of vertical coordination in local food chains (Reardon et al., 2009). This 
change boosts demands for improved food quality, in turn influencing the structure of local 
food chains. A flurry of recent studies considers how these changes impact on supply 
dynamics (compare Dries et al. 2009), yet fewer have considered the role of consumers 
therein. Consumers are important actors in food value chains, however, as their aggregate 
choices structures food demand. A major challenge facing the study of food choice is to 
understand how consumers evaluate key food attributes such as quality and safety. In a 
developing-country context in particular even less is known how consumers’ trade-off these 
Processed on: 11-7-2016
504208-L-bw-Bekele
 
51 
 
attribute, nor how they vary across socio-economic groups. In this article we address that 
contentious issue, thereby focusing on the special case of consumer choice behaviour in milk 
supply chains in Addis Ababa, Ethiopia.  
Milk in Ethiopia is an interesting product to study food choice behaviour as the 
country’s milk market offers two, from the viewpoint of quality and safety markedly different, 
milk products: raw and pasteurized milk. Further, milk is not a neutral part of everyday 
consumption; in fact, there are serious issues associated with that. Raw milk is widely 
reported to be a major source of food borne pathogens that threaten especially vulnerable, 
milk-drinking consumer groups such as children and pregnant women. Pasteurization is a 
known method to eradicate pathogens that make milk a more safe option; however, as 
Ethiopians have a strong preference for raw milk over pasteurized milk, and because 
government regulation on quality and safety of milk is virtually absent (most of the milk is 
traded through informal channels), health issues remain rampant. By looking at how 
Ethiopian consumers’ value milk attributes, specifically focusing on their willingness to pay 
(WTP) a price premium for quality attributes, we hope to shed more light on this puzzling 
problem. 
The literature offers several tentative clues why Ethiopians prefer raw over pasteurized 
milk. A few studies (Francesconi et al., 2010; Jabbar & Admassu, 2010) point in the direction 
of valuation: Ethiopians associate raw milk with enhanced taste, high nutrient content and 
health benefits of raw milk (note that independent verification could not substantiate these 
claims, compare Claeys et al., 2013). There are further market forces at work: raw milk is 
cheaper (Francesconi et al., 2010; Yilma et al., 2011) and more readily available than 
pasteurized milk as a well-organized door-to-door delivery system evolved (Staal, 2006). 
Finally, socio-economic factors in Ethiopia are in favour of raw milk consumption: incomes 
are generally low (Negassa, 2009), and few consumers have had the education necessary to 
grasp the complexities of milk borne diseases (Makita, Desissa, Teklu, Zewde, & Grace, 
2012). Their contribution notwithstanding, in this article we argue that they lump together 
food attributes than can be measured objectively and those that have as their origin consumers 
subjective evaluations. This article aims to disentangle these attributes – sometimes also 
referred to as ‘intrinsic’ and ‘extrinsic’− hoping to better understand consumer choice 
behaviour in a real-life setting.  
The article thus contrasts with a recent strand of study on milk consumption which 
examines quality and safety preferences by confronting consumers with a hypothetical setting: 
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asking questions about stated preferences that have no immediate consequences. In this article 
we resolve that by using an experimental approach with real payoffs: consumers reveal their 
preferences in a framed field auction. In this way we hope to overcome yet another flaw in 
conventional milk studies: the assumption that fluid milk per se leads to consumer utility. 
This assumption is at odds with an established tradition in consumer food choice studies 
showing how utility derives from milk attributes such as taste, colour and odour (pioneered in 
Lancaster 1966). To achieve that ambition, we ask three questions: i) Are consumers willing 
to shift to pasteurized milk and which type of consumer is willing to shift (socio-economic 
factors)?; ii) What determines consumer willingness to shift to pasteurized milk as well as 
their willingness to pay for quality attributes in pasteurized milk?; iii) How and to what extent 
do health information and sensory attributes influence fluid milk choice decision? 
Addressing these questions fruitfully requires in the first place a discussion of relevant 
scientific literature, which is followed by a clarification of the adopted experimental (auction) 
research methodology. Subsequently we discuss the econometric modelling of consumer 
choice behaviour, thereby making use of double hurdle and tobit models, selected to analyze 
the upgrading from raw to pasteurized milk with a view to explore the willingness to pay for 
quality attributes. Applying the model to our experimental data will show the significance 
therein of so-called credence and experience attributes in consumer fluid milk choice 
behaviour: providing health information in combination with tasting of milk significantly 
impacts on upgrading. This finding may have practical implications for policy-making, which 
is briefly discussed by way of conclusion.  
 
3.2. Consumer food choice and quality attributes  
A major breakthrough in consumption studies occurred with the realization that consumers do 
not derive utility from purely intrinsic attributes that are mediated through the price 
mechanism, but from extrinsic attributes too. Thus, more subjective, less easy to measure 
objectively, aspects of consumption became a central tenet in consumer choice behaviour 
studies since then. An analytical distinction is therein usually made between so-called search, 
experience and credence quality attributes. Search attributes are those that are available before 
purchasing a product: brand, packaging, and of course price. Experience attributes are 
revealed during the consumption of a product, for instance odour, taste or texture. Credence 
attributes are those that cannot be observed directly before or after consumption; health claims 
are a case in point.  
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This new wave of consumption studies thus places special emphasis on the role of 
information in consumer choice behaviour. However, information in food markets in 
developing countries remains a controversial issue. Product information is often poorly 
distributed due to the absence of modern marketing practices and lack of proper regulatory 
enforcement mechanism. Further, producers are not incentivized to communicate product 
information unambiguously. Moreover, the prevailing absence of trust in government 
regulators and suppliers also plays a part in worsening existing information problems. 
Information asymmetries are rampant, therefore, so that food markets often function far below 
their optimal level (compare Akerlof 1970). To deal with imperfect product information and 
evaluate product quality, consumers depend on information cues from personal contact with 
the producer/seller, past experience with a particular food product, and their sensory 
perception (Brunso, Fjord Ahle, & Grunert, 2002; Grunert, 2005). Hence consumers seek to 
optimize a special mix of search, experience and credence attributes. 
Earlier studies of fluid milk choice behaviour have considered this mix, however 
without arriving at a final answer. In Spain, Akaichi et al., (2010) looked at the organic milk 
chain and discovered that consumers are willing to pay a price premium for organic milk once 
they are provided with specific type of information about organic milk production, yet their 
willingness to pay more for it decreases with the number of purchased units. In China, Zhang 
et al., (2010) found that consumers value brand and purchase location, yet price, appearance 
and quality certification programs played a less important role. Øvrum et al., (2012) studied 
the effect of health information on consumer preference for processed milk (cheese) in 
Norway and concluded that health scored differently across socio-economic groups: old 
consumers’ preference is highly affected by health information and they are willing to pay 
more for healthy cheese.  
The above-discussed studies bring more sharply into focus when consumers are willing 
to pay a price premium for particular milk quality attributes. However, they pay less attention 
to how consumers’ trade-off between intrinsic and extrinsic attributes in a situation of quality 
uncertainty. Put otherwise, these studies seem to apply especially there where the market 
information system works reasonably well. A major challenge, then, is to grasp the 
complexities of quality trade-offs where information is fragmented, unreliable and poorly 
communicated, as is typical for an African developing country such as Ethiopia. In addition, 
the above studies link consumer heterogeneity in quality preference only to income difference 
thereby underestimating the role of information in consumer choice. A major question in 
terms of payoff then becomes how targeted information about the attributes of a product, in 
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this case: milk, leads to actual alterations in consumer preference for milk quality. Actual 
trade-offs can be studied fruitfully with experimental methods, to which the article now turns. 
 
3.3. Methodology 
3.3.1. Experimental design  
An experimental auction methodology was used in this study in which informants were asked 
to make bids on two fluid milk products: raw and pasteurized milk. Experimental auctions 
have as an advantage over conventional hypothetical methods that they are incentive-
compatible: they induce participants to submit a monetary value that reflects their willingness 
to pay for a good (Lusk & Shogren, 2007). Thus auctions help to separate what consumers say 
from what they pay, making explicit the difference between stated and revealed preference. 
Further, in an auction participants exchange real money with real products in a real market, 
thus closely mimicking real-life consumer decision-making (Lusk, Roosen, & Shogren, 
2011). Auctions also help to understand how consumer revise their bid when different types 
of treatment variables are presented in the auction (Rozan, Stenger, & Willinger, 2004). In 
other words, key treatment variables can be carefully controlled, which can help to 
disentangle intrinsic from extrinsic product attributes (Lusk et al., 2011; Lusk & Shogren, 
2007), a point that is of central concern in the study of fluid milk choice behaviour.  
We used a random nth price auction method to elicit consumer’s value for milk quality 
attributes. We adopted this method because it combines the features of second price auction 
and Becker DeGroot Marschak (BDM) auctions by opening the possibility of winning to any 
participant while fostering competition among them (Shogren et al., 2001). Additionally, 
random nth price auction engages participants who submit a lower bid than the market price 
(off-margin participants) because of its random nature, thereby creating an active market 
environment (Lusk et al., 2011).  
Our experimental design is a between-subject design with full bidding. In between-
subject design, participants are randomly assigned to either a treatment group with health 
information, or a control group without health information. This design avoids the order effect 
detected on WTP in the case of a within-subject design in which the same participants bid in 
both treatment and control group (Zhang & Vickers, 2014). In a full bidding approach, 
participants submitted bids for each dairy product simultaneously in order to obtain one of the 
two dairy products. In contrast, the endow upgrade method, in which participants are asked to 
exchange their endowment for an alternative product, is biased because participants are 
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adverse to loss (Kahneman & Tversky, 1979) and they can also be swayed by an implicit 
quality signal from endowed product (Lusk & Shogren, 2007).  
We selected two products for the experiment namely pasteurized milk, which was 
purchased from retail outlets of Ada dairy cooperatives, and raw milk, which was purchased 
from dairy shops in Addis Ababa. We have measured and controlled intrinsic attributes of the 
milk such as water content, protein content, milk temperature so that consumer valuation 
would be affected only by selected quality attributes of milk. We have used raw milk as a 
baseline product while pasteurized milk was used as an alternative product for upgrade to 
quality. The raw milk was boiled at a constant temperature before presenting it for tasting and 
consumption. 
 
3.3.2. Sampling design  
The experiment was conducted in Addis Ababa between December 2012 and June 2013. 
Participants were selected using a two-stage sampling technique. Based on an earlier 
conducted household survey we first randomly selected 14 districts from 23 districts (see 
Bekele et al., 2017). Districts were sampled in proportion to the size of districts in the sub-
cities, with their population ranging from 1,500 to 14,000 households. Second, we selected 
participants in proportion to the size of the population in each district. In total we thus 
selected 160 participants. Given the objectives of the article - to elicit individual values for 
milk quality attributes in framed field settings - and the limitation of the available resources, 
we have limited our sample size to 160 participants. In order to qualify for participation in the 
milk market experiment, participants further needed to be: (1) consumer of dairy products, (2) 
willing to test various types of milk, and (3) involved in household food purchase decision. 
We organized experimental sessions in 14 central location test (CLT) units during 
morning hours (for about 2 hours) with 9 to 13 participants. Participants were given 150 
Ethiopian Birr (ETB, roughly € 6) as an incentive to participate in the experiment and this was 
revealed only up on completion of a session to avoid its effect on consumer valuation; hence 
inducing participants to spend more on the auction. 
 
3.3.3. Experimental protocol  
The following steps provide a brief explanation about the stages used in the experimental 
auction sessions. 
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Step 1: Upon arrival in the experiment session, participants completed and signed a consent 
form. They were given unique ID numbers, bidding cards and 45 ETB (€ 1.79) for 
bidding in the experiment. 
Step 2: Using the local language, a brief verbal explanation was given about the dairy product 
types offered in the experiment: half a litre of raw milk in a plain bottle and half a 
litre of pasteurized milk in a sachet. 
Step 3: Participants were given an explanation about the random nth auction, the dominant 
strategy and the pay-off method. We used various examples to explain the method.  
Step 4: Following Lusk & Shogren (2007), we used a practice session with imported and 
locally produced biscuits to familiarize the participants with the auction mechanism. 
Participants were taught the dominant bidding strategy i.e., the cost they will incur if 
they overstate their valuation and the profit they will lose if they understate their 
valuation (Rozan et al., 2004).  
Step 5: We used a four-round experiment. First, participants submitted a bid for both dairy 
products based on visual inspection. Second, participants tasted both dairy products 
and submitted their bid. Third, participants were neither given information nor could 
they taste the products, but they were told to re-submit a bid. Fourth, participants 
were given health information (appendix 1) and after that they submitted a bid. 
Information was provided to the treatment group but not to the control group. 
Step 6: Finally, we randomly selected one binding milk product, one binding biscuit type and 
one bidding round. The binding price is equal to the randomly selected Nth (N is the 
number of participants) highest bid submitted in that bidding round. The buyers were 
identified by randomly choosing a number between 1 and N and then subtracting 1 
from randomly selected N which gives us the winners with highest bid. The winners 
received their participation fee after adjusting with the price of the winning product. 
Finally all the participants were interviewed on the auctioned products concerning 
their preference, prior health information, knowledge, perception and attitude about 
raw and pasteurized milk consumption.  
 
3.3.4. Data analysis  
The main purpose of this analysis is to examine the determinants of consumer willingness to 
upgrade and pay for milk quality in pasteurized milk as well as to identify how consumers 
react to the provision of health information and sensory attributes in valuation of quality 
attributes. To achieve this objective, we used double hurdle and Tobit models. A double 
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hurdle model (Cragg, 1971) was used because of the presence of large number of bids with 
zero values in the auction data and the presence of two separate decision in the auction: 
willingness to upgrade and willingness to pay. The model was used to identify the predictors 
of WTP for milk quality in pasteurized milk while accounting for the censored nature of the 
data and the dynamic nature of the buying process. In the double hurdle model, consumers 
have to pass through two hurdles. In the first hurdle, we estimated consumers’ propensity to 
upgrade to pasteurized milk by identifying participants’ decision to purchase and pay for milk 
quality. The dependent variable is a dummy variable: 1 if participants’ premium for 
pasteurized milk is greater than 0 (WTP>0) and 0 if premium is less than or equal to zero. In 
the second stage, we estimate consumers’ willingness to pay more for milk quality attribute 
conditional on the first stage (WTP>0). The dependent variable takes the value of the 
premium for pasteurized milk. In this stage, we identified the effect of independent variables 
on milk quality premium given that WTP >0. The price premium for pasteurized milk is the 
difference between WTP for the two dairy products. A positive sign indicates consumers are 
willing to pay a premium for the utility while a negative sign indicates that consumers want a 
discount because of absence of utility.  
Data analysis was done using STATA (version 13). Both hurdles are estimated using the 
following joint likelihood function (Lusk & Shogren 2007), which integrate probit and 
truncated regression.  
                
                
 
 
 
       
 
  
    
 
 
  
  
……………………………….. (1) 
Where    =1 when y>0 and    =0 when y=0. In addition, this specification has two separate 
coefficients. The first one is    for the first hurdle. The second one is    corresponding to the 
second hurdle.   represent the standard normal density function.  
Following a double hurdle model, we estimated the Tobit regression model to examine 
the effect of health information on consumers’ propensity to pay a price premium for quality 
attributes of pasteurized milk. We used a Tobit model specifically because bids are censored 
at zero in each round as well as at the difference between rounds. In order to separate health 
information effects from the other treatment effects in previous rounds, we examined the 
difference in bidding behaviour between the third (pre-information test round) and the fourth 
round (health information round). The likelihood function for the tobit model (Wooldridge, 
2002) is given as follows:  
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Where UCi, LCi are indicator variables representing uncensored, left censored observations. 
In order to get the mean of y and the marginal effect of X on y, it is given by: 
           
   
 
        
  
   
  
  
   
  
                            
 And also  
           
   
    
   
 
                                 
 
3.4. Results 
3.4.1. Descriptive analysis  
Table 1 presents a summary of participants’ characteristics, distinguishing between 
demographic, socio-economic, and dairy consumption aspects thereof. It shows that around 
two-thirds (68%) of the participants are male, that are 42 years old on average, and that their 
educational attainment is limited (seven years of completed schooling). They have at least one 
young child at home which is important for the consumption of quality milk, yet the average 
household has five members implying that adults prevail in household consumption. Possibly 
due to that, average monthly dairy consumption recorded in the survey is slightly larger than 
the national figure: 2.35 litres for raw milk and 0.75 litres for pasteurized milk. At the same 
time, the recorded average monthly income of 686.14 ETB per capita per month exceeds the 
national figure of 459.60 ETB. However, this appears not in direct consumption but perhaps 
in improved storage: A large majority of the participants (68%) owns a refrigerator, which is 
important for the upgrading to pasteurized milk.  
 
 
 
 
 
Processed on: 11-7-2016
504208-L-bw-Bekele
 
59 
 
Table 3.1. Definition of variables and summary statistics 
Variables Mean SD  
Demographic characteristics    
Sex (1=male; 0=female)  0.68 0.47 
Age  42.14 14.50 
Education ( in years)  7.38 3.98 
Number of children (<15 years; in number)  0.96 0.97 
Household size  4.56 1.82 
Employed ( 1= yes; 0=no) 0.82 0.39 
Socio-economic characteristics    
Income per capita (in ETB) 686.14 561.00 
Ownership of refrigerator (1=yes;0=no) 0.68 0.47 
Access to raw milk (1=yes; 0=no)  0.79 0.41 
Per capita raw milk consumption (in kg/month) 2.35 2.92 
Per capita pasteurized milk consumption ( in kg/month)  0.75 1.12 
Price of raw milk (in ETB/litre)  13.14 1.86 
Price of pasteurized milk ( in ETB/litre) 19.10 2.53 
Dairy consumption characteristics    
Attitude towards pasteurized milk (five point likert scale )  2.23 0.68 
Household boils milk at home ( 1=yes;0=no) 0.96 0.20 
Home delivery arrangement for raw milk (1=yes; 0=no) 0.21 0.40 
Health problem due to raw milk consumption (1=yes;0=no) 0.24 0.43 
Trust over retailer (1=yes; 0=no) 0.54 0.50 
Belief that raw milk is healthy and nutritious (1=yes;0=no) 0.49 0.50 
Use raw milk for other purposes (1=yes; 0=no) 0.31 0.46 
Buying frequency of dairy products ( five point scale)  2.41 1.15 
Type of household (1=treatment; 0=control) 0.51 0.50 
Number of observations  160 
Source: Field experiment and household survey.  
Note: 1 Euro is 24.56 Ethiopian Birr (ETB). Employed includes government employee, 
private employee, self-employed and paid home maids. Five point Likert scale ranges from 
1=strongly disagree to 5=strongly agree. Buying frequency measured using five point scale 
(1= daily, 2= once in a week, 3= two to three times a week, 4= once in a month, 5=not at all)  
 
With regards to milk consumption what stands out immediately is that around half of the 
respondents (46%) do not trust the quality of milk coming from retail outlets. That explains 
also why such a large majority of the surveyed households (96%) boil the milk before 
consumption. Jabbar et al (2010) found a similar consumer bias towards pasteurized milk. 
This is probably also related to a widespread belief among Ethiopian consumers that raw milk 
is more healthier and nutritious than pasteurized milk– a belief that is shared by about half of 
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the consumers (49%) (Claeys et al., 2013). Consumers who value these perceived qualities 
also value the taste of raw milk over pasteurized milk.  
Three other factors influencing fluid milk choice decision are the occurrence of health 
problems, the presence of home delivery arrangements, and the alternative usage of milk. A 
small part (24%) of the households reported to be ill as a result of drinking raw milk. Because 
this is a small figure and we found no reported cases at medical centres, this may be 
disregarded as a strong explanation. Likewise a minority of the surveyed household relied on 
some home delivery arrangement for raw milk. In contrast to pasteurized milk, raw milk is 
mostly channelled through informal network particularly home delivery arrangement. The 
continued existence of informal milk markets (with a market share of 95%) is not only 
because of higher demand for fresh raw milk at a lower cost and ease of accessibility but also 
because there are alternative usage of fresh raw milk (mainly as addition into hot drinks and 
processed as yogurt). Our result suggests that about a third (31%) of the consumers practice 
this, which reveals an important hurdle for altering consumer fluid milk choice to pasteurized 
milk. 
 
Figure 3.1.Raw milk and pasteurized milk consumption by income quantile 
 
 
 
 
 
 
 
 
Figure 1 shows the relationship between per capita raw and pasteurized milk consumption and 
income quintiles. The figure depicts a sizeable consumption variation across income quintiles, 
showing that consumption of pasteurized milk increases with income while raw milk 
consumption shows a decline in the middle income quantile. This reaffirms that raw milk is 
not only purchased by lower income groups but also by consumers in the upper income group.  
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3.4.2. Willingness to pay for milk quality attributes  
Table 2 presents summary statistics of individual bids across rounds and product type. The 
average premium bids for quality attributes ranges between 0.42 ETB to 0.81 ETB which 
indicates a positive premium for pasteurized milk. After averaging the bid for all rounds, the 
study shows a significant bid difference between raw and pasteurized milk. Participants are 
willing to pay 7.31 ETB and 7.59 ETB for half a litre raw milk and pasteurized milk, 
respectively. As per our expectation the willingness to pay for pasteurized milk increases 
across all rounds while for raw milk the price premium decreases with an increase in round. 
Overall, only 53% of the participants are willing to upgrade to pasteurized milk which 
indicate a substantial market segment of consumers who prefers raw milk. In addition, 
consumer’s willingness to pay for raw milk also surpasses the average market price by 10 % 
whereas the willingness to pay for pasteurized milk is lower than the market price by 21% 
(Table 2). Nevertheless, this hides the modest bid difference in each stage of the experimental 
auction, particularly after adding health information and sensorial treatment.  
After tasting the milk, participants have increased the mean bids for both products but 
there is no significant difference in price premium between them. Table 2 shows that the 
participants exhibit a significant reduction in the overall bid for pasteurized milk compared to 
pre-testing round. Nevertheless, half of the participants (49%) are willing to upgrade to 
pasteurized milk and the premium for pasteurized milk also increased by 2% for those who 
are willing to upgrade. In the third round − the pre-information round − the average bid for 
both products dropped, yet the average premium for pasteurized milk remains the same with 
tasting stage. In the third round, the result shows 52% of the participant’s preferred 
pasteurized milk. This perhaps suggests the presence of a choice shift from raw milk to 
pasteurized milk.  
Following health information provision, two third of the participants were willing to 
upgrade to pasteurized milk. The result shows a significant difference in price premium for 
quality attributes between control and treatment group: the mean WTP for pasteurized milk 
increased in the treatment group while it decreased in the control group. This indicates that 
participants in the treatment group are willing to pay a price premium of 11% for quality 
attributes while participants in the control group are willing to pay a premium of 6%. In 
general, the provision of health information increased the price premium for milk quality 
attribute by 8%. This suggests that providing health information could significantly impact the 
demand for pasteurized milk for certain group of consumers.  
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Table 3.2. Average bids and price premium for raw milk and pasteurized milk. 
Source: Field Market Experiment, 2013 Note: All the non-positive bids were set to zero in the 
case of ‘premium for pasteurized milk’. This includes only positive bids. 1) ‘Preference for 
pasteurized milk’ indicates the market share for those who preferred pasteurized milk. 2) 
‘Premium for pasteurized milk’ indicate the premium for those who choose pasteurized 
milk.*** indicates statistical difference between premium for pasteurized milk in the control 
and treatment group at 1% level. * indicates a significant difference between raw pasteurized 
milk in at 10% level. 
Experiment  
round 
Type of fluid milk  Treatment Control
  
Overall 
Mean Std. 
Dev. 
Mea
n 
Std.  
Dev. 
(1) 
Pre-testing 
  
  
  
  
Mean WTP raw milk 7.42 1.90 7.25 1.81 7.34 
Mean WTP pasteurized milk 7.71 1.67 7.33 1.71 7.52 
Preference for pasteurized milk1  0.50 0.50 0.47 0.50 0.49 
Premium for pasteurized milk2 1.02 1.40 0.92 1.24 0.97 
Premium from all bids  0.28 2.26 0.08 2.13 0.18 
Number of observations  78 82 160 
(2)  
Post-testing 
  
  
  
  
Mean WTP raw milk 7.50 1.87 7.60 1.77 7.55 
Mean WTP pasteurized milk 7.69 1.70 7.75 1.40 7.72 
Preference for pasteurized milk  0.48 0.50 0.49 0.50 0.49 
Premium for pasteurized milk 1.05 1.44 0.92 1.35 0.99 
Premium from all bids 0.19 2.41 0.14 2.08 0.17 
Number of observations 78 82 160 
(3) 
Pre- 
information  
test  
  
  
Mean WTP raw milk 7.40 1.84 7.14 1.55 7.27 
Mean WTP pasteurized milk 7.36 1.69 7.54 1.62 7.45 
Preference for pasteurized milk  0.43 0.50 0.60 0.49 0.52 
Premium for pasteurized milk 0.90 1.37 1.05 1.20 0.98 
Premium from all bids  -0.04 2.25 0.40 2.00 0.18 
Number of observations 78 82 160 
(4)  
Health  
Information  
test  
  
  
  
Mean WTP raw milk 6.98 1.84 7.12 1.59 7.05 
Mean WTP pasteurized milk * 7.80 1.57 7.54 1.62 7.67 
Preference for pasteurized milk  0.67 0.47 0.60 0.49 0.64 
Premium for pasteurized 
milk*** 
1.38 1.38 1.08 1.25 1.23 
Premium from all bids 0.81 2.14 0.42 2.03 0.62 
Number of observations 78 82 160 
All  
Observat- 
tion 
Mean WTP raw milk 7.33 1.86 7.28 1.69 7.31 
Mean WTP pasteurized milk*  7.64 1.66 7.54 1.59 7.59 
Preference for pasteurized milk  0.52 0.50 0.54 0.50 0.53 
Premium for pasteurized milk 1.08 1.40 0.99 1.26 1.04 
Premium from all bids 0.31 2.28 0.26 2.06 0.29 
Number of observations 78 82 160 
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3.4.3. Determinants of consumer willingness to pay for quality attributes 
Table 3 presents estimation of consumers’ propensity to upgrade to pasteurized milk (second 
column) and willingness to pay a price premium for milk quality attribute (third column). The 
result shows that demographic variables in particular sex of the participants and number of 
children in the households are significantly related to propensity of upgrading to pasteurized 
milk. Male participants are more likely to upgrade from raw to pasteurized milk consumption. 
Besides, younger and more educated participants are also more likely to upgrade from raw to 
pasteurized milk but the coefficient is not statistically significant. In line with previous study, 
the study found that an increase in the number of children is negatively correlated with a 
propensity to upgrade to pasteurized milk. This is unanticipated given the health treats of 
drinking raw milk and the resulting health risk for children. This result is conceivable because 
an additional number of children in the household create income constraint.  
 
Table 3.3. Determinants of WTP to upgrade from raw milk to pasteurized milk (table 
continued) 
Variables Probability of Shift WTP 
Demographic characteristics  
Sex  0.316(0.159)** -0.159(0.346) 
Age  -0.002(0.005) 0.013(0.012) 
Education  0.014(0.019) -0.042(0.041) 
Number of children  -0.172(0.073)** -0.227(0.172) 
Socio-economic characteristics  
Employment  0.404(0.191)** 0.560(0.406) 
Income  0.0001(0.0001) -0.0003(0.0001)** 
Ownership of refrigerator  0.118(0.139) 0.478(0.284)* 
Access to raw milk  -0.529(0.175)*** 0.301(0.305) 
Price of pasteurized milk  -0.003(0.025) -0.098(0.044)** 
Consumption of raw milk  -0.051(0.025)** 0.095(0.066) 
Price of raw milk  0.080(0.033)** -0.019(0.078) 
Dairy consumption characteristics  
Attitude towards pasteurized milk  -0.328(0.110)*** 0.107(0.200) 
Boils raw milk before consumption  0.225(0.252) 1.515(0.806)* 
Tasting stage  -0.190(0.106)* 0.149(0.212) 
Health problem due to raw milk 0.001(0.150) -0.093(0.333) 
Trust over retailer 0.244(0.141)* -0.018(0.261) 
Belief about raw milk  -0.099(0.144) -0.524(0.302)* 
Use raw milk for other purposes  -0.270(0.155)* 0.314(0.294) 
Buying frequency of dairy products  0.041(0.070) 0.088(0.143) 
Constant -0.449(0.851) 1.057(1.700) 
Sigma  1.438(0.138)*** 
Observations  640 
Log likelihood  -896.1 
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Wald chi2  84.73 
Prob>chi2  2.81e-10 
Note: Robust standard errors (SE) in parentheses *** p<0.01, ** p<0.05, * p<0.1 
All coefficient values are in Ethiopian Birr (ETB). Source: Field Survey and Milk Experiment  
 
Of socio-economic characteristics only employment, access to raw milk, level of milk 
consumption and price of raw milk were found to significantly influence consumers’ 
propensity to upgrade to pasteurized milk, but the magnitude of the effect is low. Income, 
price of pasteurized milk and ownership of refrigerator is insignificant. Table 3 shows that 
employed participants are more likely to upgrade to pasteurized milk. Additionally, 
participants that have access to raw milk are less likely to upgrade to pasteurized milk. 
Moreover, participants that consume more raw milk at home are less likely to upgrade to 
pasteurized milk which emphasizes the impact of current level of milk consumption on 
upgrade decision. As expected an increase in the price of raw milk increases participant’s 
propensity to upgrade to pasteurized milk.  
Sensory attribute have a negative effect on consumers’ willingness to upgrade to 
pasteurized milk, but the result were expected because of the overall reduction of bids for 
pasteurized milk during the tasting stage in the experimental auction. The study shows that 
after testing the two dairy products, participants were less inclined to upgrade to pasteurized 
milk. Beyond traditional preference for the taste of fresh raw milk, we assumed that 
consumers’ attitude and perception towards pasteurized milk might explain this finding, but 
surprisingly our result shows that participants that have a favourable attitude towards 
pasteurized milk have a lower propensity to upgrade to pasteurized milk. Another possible 
explanation might be the mismatch between product characteristics and consumer perceived 
quality attributes (Steenkamp & Trijp, 1996) which might lead consumer to stay with 
previously adopted product. The study seems to suggest that consumers’ value ‘experience 
attributes’ more in the valuation of fluid milk attributes than other search attributes which 
raises a question about the trade-off between sensory attributes and health information.  
Apart from intrinsic attributes such as taste, alternative usage of raw milk and trust in 
milk retailers are related to the upgrading to pasteurized milk. Table 3 shows that consumers 
that use raw milk for other purposes are less likely to upgrade to pasteurized milk. In addition, 
the study indicates that consumers that trust their dairy retailers have a higher probability of 
upgrading to pasteurized milk. This is mainly because dairy retailers act as a source of 
information to overcome the quality uncertainty−depending on the level of its reputation 
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(Lobb, 2005). Hence, higher level of trust with the retailers will help consumer to validate any 
prior information about quality of fluid milk.  
Regarding the magnitude of consumers’ willingness to pay, socio-economic variables 
such as income, ownership of refrigerator and the price of pasteurized milk are significantly 
related to WTP. Contrary to our assumption, table 3 shows that income is negatively related to 
consumer WTP for pasteurized milk. This asserts that consumption of raw milk is common 
among the wealthy income groups, corroborating the findings of Omore et al., (2004) and 
Uzunoz and Akcay (2012). It is plausible to say that the effect of income in the quality 
upgrade decision is less important due to the existing cultural bias towards pasteurized milk 
and the importance of raw milk in the diet of most households. Furthermore, the positive 
coefficient of refrigerator ownership in the second hurdle of the model indicates that 
consumers who own a refrigerator are more willing to pay for quality in pasteurized milk. As 
could be expected, an increase in the price of pasteurized milk lowers participant’s propensity 
to pay an additional premium for pasteurized milk, thereby influencing price sensitive 
consumers to shift to raw milk.  
In addition, the result does not support our prior expectation that a consumers’ health 
status as well as their trust in milk retailers have a significant effect on consumers WTP for 
quality attributes in pasteurized milk. Furthermore, table 3 also shows that consumers who 
boil raw milk are more likely to pay more for pasteurized milk. Because of customary risk 
mitigation practices, we hypothesized that consumers who boil raw milk before consumption 
are less likely to shift to pasteurized milk. This mitigation system is not only related to 
reducing the risk of illness from food-borne pathogens, but also believed to preserve the taste 
of milk and its perceived nutrition. Our result is in sharp contrast to other studies in 
developing countries (Jabbar & Admassu, 2010; Omore et al., 2004) who find boiling practice 
as one explanation for continuous adoption of raw milk. This contrary result possibly 
indicates that consumers’ value additional milk quality attributes of pasteurized milk: possibly 
confidence in the safety of pasteurized milk. On the other hand, consumer’s belief about raw 
milk is negatively related to consumer’s willingness to pay a premium for pasteurized milk 
which asserts existing consumer bias towards pasteurized milk. In effect, consumers who 
believe raw milk is more nutritious and healthy are more likely to value also the taste of the 
product. 
Table 4 shows the Tobit regression estimates of the effect of health information on 
consumers’ WTP for quality attributes in pasteurized milk. It shows that age, number of 
children and employment status are significantly related to the magnitude of WTP after being 
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exposed to health information. The positive coefficients of employment status suggest that 
employed consumers are more willing to pay a price premium for pasteurized milk than 
unemployed consumers. In addition, older consumers and the presence of more kids’ in the 
household discounts pasteurized milk. The possible explanation for the discount of 
pasteurized milk among old consumers is perhaps due to conflict between prior belief about 
raw milk and health information.  
 
Table 3.4. Impact of health information on consumer’s WTP for pasteurized milk 
Variables  Coefficient/SE Marginal 
Effect  
Sex  0.705(0.422)* 0.081* 
Age  -0.024(0.017) -0.003 
Education  0.009(0.045) 0.001 
Number of children  -0.539(0.189)*** -0.070** 
Employment  0.816(0.435)* 0.082** 
Income per capita  -0.002(0.001)** - 0.0002** 
Ownership of refrigerator  -0.135(0.362) -0.018 
Access to raw milk  -0.358(0.417) -0.051 
Consumption of raw milk  -0.156(0.073)** -0.020* 
Boils raw milk before consumption  0.846(0.840) 0.074 
Health problem due to raw milk 0.033(0.395) 0.004 
Trust over retailer 0.816(0.338)** 0.103** 
Belief about raw milk  -0.034(0.347) - 0.004 
Use raw milk for other purposes 0.295(0.361) 0.040 
Buying frequency of dairy products -0.028(0.181) -0.004 
Type of household  3.290(0.574)*** 0.457*** 
Constant -2.232(1.821)  
Sigma  1.343(0.139)***  
   
Observations 160  
Log pseudo likelihood  -102.2  
Prob>chi2 0.0000  
Pseudo R2  0.3177  
Source: Field Survey and Milk Experiment 
Note: Robust standard errors (SE) in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
 
Furthermore, the study indicates that the effect of health information on participant’s 
willingness to pay for pasteurized milk is lower among consumers with higher income and 
higher raw milk consumption. This is plausible because higher income consumers might not 
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necessarily rely on health information due to opportunity cost of time thereby leading to its 
lower effect on WTP. Perhaps, they might rely more on trust with retailer. In general, we 
found that participants in the treatment group, who have obtained health information, are 
willing to pay more for pasteurized milk compared to participants in the control group. 
Furthermore, the marginal effect of health information is larger than all other coefficient in 
the model. This result affirms the key role of health information in shaping demand for dairy 
products, pointing at a socio-economically segmented milk market.  
3.5. Discussion and conclusions  
Our analysis reveals several important findings about milk consumption behaviour in urban 
Ethiopia. The majority of consumers (53%) prefer pasteurized milk over raw milk, and they 
are willing to shift to pasteurized milk. However, a considerable segment of consumers are 
also unwilling to upgrade to pasteurized milk. This is mainly due to the combination of both 
extrinsic attributes such as a lower price of raw milk and intrinsic attributes such as taste. Our 
results show that consumers are willing to pay more for enhanced milk quality attributes with 
an average premium of 4% for pasteurized milk and 2.5% for raw milk. However, there is a 
modest difference across socio-economic groups with regard to WTP a price premium for 
enhanced milk quality attributes.  
This study reveals that providing health information substantially influences 
participants’ propensity to upgrade to pasteurized milk. Moreover, the provision of health 
information increases the magnitude of the price premium for quality in pasteurized milk. 
Nevertheless, this might be underestimated because of prior knowledge of consumers. For 
instance, the result asserts that the impact of health information on willingness to pay is 
higher among educated consumers, yet it is insignificant. Additionally, the result does not 
support our hypothesis that 1) the impact of health information increases among consumers 
who have higher income; 2) consumers with more children in the household are more likely to 
upgrade to pasteurized milk because of increased health concerns. On the other hand, we 
found that the impact of health information is higher among consumers who trust milk 
retailers. It is plausible that consumers might use trust in the supplier to validate product 
information. Credence attributes− such as health information, help consumer to optimize their 
fluid milk choice decision, yet trust in the source of the information remains key to confirm 
such claims. In the case of Ethiopia, we argue that health information is necessary because of 
low literacy level (37%) (CSA, 2003) and educational differences which affect fluid milk 
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choice behaviour. Hence in line with Verbeke (2005), we argue that the provision of 
segmented and tailored health information might play a role in reducing information 
asymmetries in a quality uncertain environment.  
Contrary to previous studies that emphasize the dominance of credence attributes 
(Grunert, Bech-larsen, & Bredahl, 2001), we found that sensory attributes determine 
consumers’ propensity to upgrade to pasteurized milk. In effect, sensory attributes are much 
appreciated experience of the product and consumers have a lesser propensity to substitute 
these for credence attributes. This concurs with Claeys et al. (2013) who found sensory 
attributes of raw milk to be one of the reasons for a continuous consumption of raw milk. In 
addition, experience attribute are often not difficult to infer and they do not depend on the 
credibility of external information the way credence attributes do. Hence, the provision of 
health information may not change consumers’ preference with higher value for the sensory 
attributes of raw milk.  
We also found that consumers’ willingness to upgrade and pay a price premium for 
quality attributes in pasteurized milk depends on consumers’ demographic background, socio-
economic and dairy consumption behaviour. The study shows that male consumers are more 
likely to upgrade and are willing to pay more for pasteurized milk. Possibly female consumers 
might prefer boiling raw milk over consuming pasteurized milk in order to get more perceived 
milk quality attributes. In developing countries still a large share of women are out of the 
formal work force and this gives women time to buy and process traditional dairy products at 
home. This contradicts the result of Akbay & Yildiz, (2008), who found that female headed 
households are more likely to buy pasteurized milk than male headed households because of 
higher awareness of milk quality issues among women. Moreover, contrary to previous 
studies we found that an increase in income lowers the probability of choice shift and the 
magnitude of a premium for quality attributes in pasteurized milk, which reflects discounting 
of pasteurized milk.  
Another unanticipated finding is that an increase in the number of children in the 
household decreases consumers’ probability to upgrade to pasteurized milk. This might be 
because customary habit of boiling raw milk before consumption and of availability of raw 
milk as the cheapest alternative to offset cost. Other studies have also observed a similar 
behaviour (Omore et al., 2004). This finding is consistent with other studies in Turkey 
(Pazarlioğlu et al., 2007) and Ethiopia (Francesconi et al., 2010). Contrary to our findings few 
studies (Günden, Bilgic, Miran, & Karli, 2011; Akbay & Yildiz, 2008) found that households 
with children at home purchase more sterilized milk because of increased health concern. 
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Furthermore, access to raw milk market appears to influence the shift to pasteurized milk. Our 
results reveal that participants with access to raw milk markets are less likely to upgrade to 
pasteurized milk. This is conceivably not so surprising, as a large majority of Ethiopian 
consumers (83%) depend on informal markets because of availability, lower price and 
convenience. We also found that participants that consume more raw milk at home are less 
likely to shift to pasteurized milk. This might be because of the higher importance of 
traditional dairy products in the diet system across income groups. The considerable price 
difference between raw and pasteurized milk also contributes to a lower valuation of quality 
attributes in pasteurized milk. Nevertheless, price difference highly fluctuates depending on 
the production season. With regard to dairy consumption characteristics, we found that 
attitude towards pasteurized milk, and belief about raw milk has a negative impact on 
consumers’ propensity to upgrade to pasteurized milk. This is possibly related to the difficulty 
of inferring intrinsic quality attributes of pasteurized milk, which suggest information 
problem.  
The study points towards policy and marketing implications. First, the development of a 
viable milk market in Ethiopia requires aligning intrinsic milk quality attributes with 
perceived milk quality attributes and integrating it with local quality acceptance level. 
Additionally, pasteurized milk needs to be available consistently and affordable. Second, 
value chain upgrading strategies need to acknowledge the trade-off between price and quality 
improvement in dairy products since it has an implication for both smallholder farmers and 
poor consumers. Finally, our study revealed the existence of segmented milk market and the 
need for provision of targeted health information based on the response of the target group. 
Finally, further research is required to understand how consumers respond to different level of 
positive and negative health information in fluid milk choice decisions. Moreover, this study 
only included taste and health information cues into the experiment. We are not assuming that 
other attributes in the fluid milk decision are inferior. Hence, future studies could employ 
multiple attributes in examining consumers’ value for milk quality in the context of 
developing countries. Furthermore, the use of random nth price auction method in Africa 
context requires sufficient learning exercise for the participants before embarking on the 
actual experiment. Hence, this might demand due emphasis in designing practice session 
palatable with local context.  
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Appendix 1: Health Information  
Pasteurized milk is considered as safe and healthy milk product compared with raw milk. 
Pasteurized milk is obtained through a process in which the harmful bacteria are killed by 
heating milk to a specific temperature (mostly 75 degree Celsius). Though raw milk has been 
preferred by most consumers due to enhanced taste, nutritional and health benefits, raw milk 
poses serious health threats of food born infections due to possible contamination with human 
pathogens and higher bacterial count. Bacteria in raw milk can cause diarrhea, vomiting, 
abdominal pain and fever. Raw milk is considered unsafe by many public health experts and 
health organizations. On the other side, the quality of pasteurized milk depends on proper 
safety and control mechanism. Moreover, the practice of boiling raw milk before consumption 
doesn’t considerably reduce the risk of health threats and food borne pathogens.  
[Source: Center for Disease Control and Prevention (CDC) ]  
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Abstract 
This article reports results from a framed market experiment conducted to examine whether 
milk choices are responsive to changes in the nutritional characteristics of milk products. 
Using a random-effect Tobit model, we analyzed experimental data collected from 160 
participants in urban Ethiopia. It shows that sensory properties play a key role in the 
acceptance of reduced-fat milk while the provision of nutrition information has a mixed effect 
on a price premium. Further, a substantial percentage of participants were found to have a 
strong preference for whole milk while only 19% of them prefer reduced-fat milk with 2.8% 
price premium. The study unveils a heterogeneous preference for the nutritional quality of 
milk products. Consumers’ health problems and socio-demographic characteristics influence 
their preference for the nutritional quality of milk products. The result also shows a nutrition-
taste trade-off, yet consumers place more value on sensory experience. Contrary to earlier 
studies, we found that prior belief about milk quality influences how consumers value sensory 
experience and nutrition information.   
4.1. Introduction  
In many parts of Africa today, food consumption is changing from a diet defined by staple 
foods to a more varied one which includes nutritionally more diversified foodstuffs (Delgado 
2003; Banerjee & Duflo 2011; Tschirley et al., 2015). The emergence of new dietary habits 
brings new challenges for the agro-food industry, in particular how to communicate these new 
food products’ nutritional qualities to African consumers (Verbeke 2008; Demont et al., 2013; 
Tschirley et al., 2015). The widespread adoption of nutritionally improved food obviously 
relies on consumer acceptance and a major question that the industry grapples with, therefore, 
is to understand how consumers respond to changes in nutritional characteristics of food. This 
article sets out to make a contribution to that challenging puzzle with data from Ethiopia, 
which is seeing a sizeable change in diet and where the local demand for high-quality food is 
rising.  
The article focuses in particular on the situation of milk. Milk and milk products 
constitute an important part of the Ethiopian diet: 39.5% of household expenditure on animal 
source foods is spent on dairy products (Tafere & Worku, 2012). Further, the per capita 
consumption of milk has risen from 19 kg/capita in 2009-10 to 23 kg/capita in 2013 (FAO, 
2013). Milk is considered a high-quality food yet in Ethiopia it is far from homogeneous: its 
nutritional qualities are known to vary considerably. Importantly, these differences cannot be 
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gleaned from looking at it: what appears to constitute the same, white liquid may in reality 
hide a wide range of nutritional characteristics. Further, Ethiopia is a poor country, and much 
of the milk is being retailed through traditional channels, so that information signals that 
could help consumers to make quality judgments are largely absent. In reality consumers taste 
differences between milk, as they use fat content as a proxy for milk quality, yet it is also 
known that tasting milk is not a dependable criterion for appraising other, more health related, 
and aspects of milk. By adding nutritional information to milk (specifically on milk package 
labels) that might be appealing to those concerned about fat intake in milk, it may be 
speculated that consumers will make different decisions than they had done otherwise. How 
that may be different, and what its implications are for the future of Ethiopia’s dairy sector, 
will further occupy this article. 
Scholars in the recent past have looked at milk markets from a consumer point of view. 
A summarized review of literature is presented in the next section, but for this introduction it 
is necessary to elaborate several points. First, with regards to milk in African countries, there 
appears to be a wide consensus that fat content is a reliable indicator for consumer choice 
decision, and that it varies depending on the marketing channel through which it is retailed 
(Holloway et al., 2000; Francesconi 2009). Traditional channels coincide with high-fat milk 
or whole milk whereas modern channels (usually linked to supermarkets) represent reduced-
fat milk. Other than that, no further distinction based on fat can be made as fluid milk enters 
traditional markets without differentiation, and supermarkets keep fat content fairly constant, 
at least in the package. Further, in Africa, educational attainment, income and other key 
socioeconomic indicators influence consumption choices. These studies also highlight 
heterogeneous preference towards nutritional food quality. This heterogeneity for quality 
emerges in twofold. First, consumers’ choice varies as indicated by their preference for 
quality attributes. Second, consumers’ demographic and socioeconomic characteristics also 
influence heterogeneous preference for food quality. For instance, those higher up on the 
socioeconomic ladder are generally more responsive to nutritional information label, yet a 
more precise pattern remains to be established.  
A major contribution that this article aims to make to this discussion is addressing the 
influence of what are technically known as sensory attributes (smell, taste and visual) and 
nutrition information labels on milk products choice. Although choosing reduced-fat milk 
over whole milk might be a decision founded on health considerations, reduced fat milk is 
usually associated with bland taste − mainly due to changes in nutritional characteristics of 
milk (fat content in particular). Following the change, if consumers choose reduced-fat milk 
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in place of whole milk, this might suggest a trade-off between a preference for nutritional and 
taste attributes. Though each of these aspects has been given attention individually in the past, 
to our knowledge there have not been earlier attempts to examine their simultaneous effect on 
choice decisions. Yet we believe that doing this can make a distinct contribution to our 
understanding of milk consumption behaviour and consumer response to product 
diversification in Africa. Further, food markets in Africa are undergoing a major structural 
changes and the continent’s rapidly rising middle class are moving to nutritious and high-
value foodstuffs thereby altering their prior food preferences (Popkin 2003; Tschirley et al., 
2015). Hence better understanding how consumers respond to changes in nutritional 
characteristics of milk, and how they value nutritional information labelling, is key in 
responding to this foreseeable future change.  
The article operationalizes this specific problem by unravelling consumer preference for 
change in nutritional qualities of milk and examining consumers’ willingness to pay (WTP) 
for these changes. This takes the form of experimental data, in which a large number of milk 
consumers were confronted with a series of choice problems. This particular approach, of 
which more will be said later on, allowed us to address the following research questions: 1) 
How much are consumers willing to pay for reduced-fat milk? 2) How does exposure to 
nutrition information labels influence consumer valuation of reduced fat milk relative to 
whole milk and to what extent the effect varies within different socio-economic groups? 3) 
Does sensory attributes influence the magnitude of willingness to pay for reduced fat milk 
relative to whole milk? 4) What will be the effect of socio-demographic and economic factors 
on consumers’ evaluation of the nutritional characteristics of milk?  
The remainder of this article is structured as follows. We first review empirical studies 
on the effect of nutrition information label and sensory attributes in determining the 
acceptance of nutritionally improved milk quality products in the context of developing 
countries. Next follows a short discussion of the adopted research methodology. Using a 
random-effect Tobit model, we demonstrate the heterogeneous effect of nutrition information 
label and the key importance of sensory experience in the acceptance of fat-modified milk 
products. Adding to this, we will explain how the price premium for reduced-fat milk is 
shaped by demographic, socio-economic and consumption characteristics. Finally, we discuss 
the role of nutrition information and its health policy implication for fat-modified milk 
products in a developing country dairy market.  
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4.2. Consumer preference for milk quality and the role of nutrition information 
Conventional milk consumption studies tend to approach milk as a homogenous product in 
which different types of milk products are lumped together (see Deaton & Muellbauer 1980). 
These studies rely on income and price to explain consumption behaviour, and any 
unexplained change in behaviour is assumed to be a result of sensorial characteristics such as 
taste and colour (Lusk et al., 2011). However, there is an increasing realization that, besides 
sensory characteristics, consumers also depend on information generated from other product 
quality characteristics - health attributes in particular (Grunert et al., 2001). A new wave of 
studies addressed this limitation of the conventional theory by developing a disaggregated 
approach, in which consumer’s response to price and non-price attributes are integrated. 
Pioneered by Kevin Lancaster (1966), this approach was critiqued in the past because of the 
difficulty of identifying and measuring ‘attributes’ (Drichoutis, 2005; Drichoutis & Lazaridis, 
2008). However, there is increasing recognition that consumers do not derive utility from 
consuming a product as such, but from quality attributes of the product such as safety, 
nutrition and taste (Unnevehr et al., 2010; Lusk et al., 2011; Ortega et al., 2011) 
The implicit assumption in Lancaster’s model is that consumers depend on quality-
related information to maximize utility in food choices. However, in most African countries, 
milk markets are undeveloped and information (health, nutrition etc.) is erratic and unreliable. 
Further, information regarding the nutritional characteristics of milk products is incomplete 
and often unavailable. Therefore, consumers associate nutritional quality of milk with the 
level of fat in it and they discern the disparity among milk products using more subjective 
characteristics such as taste and the type of retail channel. But that does not imply that, 
information (in the form of milk packages) is unimportant rather adding nutrition information 
labels to the product might bring a trade-off decision (Gracia et al., 2009). If consumers 
upgrade to nutritionally improved milk product they might forgo their preference for sensorial 
characteristics. Blaylock et al., (1999) argues that if consumers are not valuing the nutritional 
benefit of a product more than taste, consumers might not adopt nutritionally improved 
foodstuffs in spite of change in economic capacity. In our context, we argue that despite the 
nutritional benefit of reduced-fat milk, consumers give more value to the sensorial 
characteristics of the product because of traditional beliefs and the usage of whole milk for 
other purposes in the household. 
Earlier research focused on the role of nutrition information in developed countries. In 
spite of its limited applicability in African context, our analytical framework is built on these 
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existing studies as a starting base. In a study in the US, Jensen (1995) found that nutrition 
information provided by health professionals increases the probability of low-fat milk 
purchase while it has little effect on the purchased volume. Also in the US, Kim and Douthitt 
(2004) found that the use of nutrition labels is positively related to reduced-fat milk 
consumption and negatively with whole milk consumption. Other studies show a more mixed 
picture. Andersen and Smed (2012), for instance, found that Danish consumers who prefer 
high-fat milk are more responsive to price than nutrition information, whereas Cash et al. 
2005 studied health concerns and demand for dairy products in Canada and found that 
nutrition information has both positive and negative effect on dairy product choice. Another 
wave of studies looked at the effect of taste on consumption behaviour. Wayua et al. (2009) 
studied sensorial characteristics of fluid milk in northern Kenya and found that consumers are 
willing to pay more for improved quality, especially when they felt that this was guaranteed. 
Other work conversely suggests that nutrition information may have a negative effect on 
consumer taste perception, which further adds a challenge on the way nutrition information is 
framed and delivered (Berning, Chouinard, & McCluskey, 2010). 
These studies have shown that the effect of nutrition information label diverges across 
socio-demographic and economic factors, such as age, income, children in the household, 
consumer attitudes, health concerns of family members and shopping frequency. For instance, 
Cornick et al. (1994) studied fluid milk purchase behaviour in the US and found that, as 
income and educational attainment increase, household’s expenditure on reduced-fat milk also 
increases. While Robb et al. (2007) found that older, educated and high-income consumers 
are more likely to purchase low-fat milk over whole milk. Conversely, in developing 
countries, socio-economic and demographic characteristics show opposite effects, partially 
because consumers might also choose whole milk over reduced-fat milk as a strategy to add 
fat to their diet (Jones, 2000) and a lower concern on the link between diet and health risk. In 
Bangladesh, for example, Jabbar & Admassu (2010), found that highly educated and rich 
consumers tend to prefer whole milk over reduced fat milk, which contradicts the expected 
effects of education. 
These studies are interesting, however flawed for the purpose of this paper in 
unravelling the choice dilemma. First, most previous studies have analyzed the effect of 
sensory and nutrition information on milk products separately, however consumer milk choice 
behaviour is incomplete without including sensorial attribute to choice behaviour. Second, 
unlike the patterns in previous studies, consumers have peculiar socio-economic and 
consumption dynamics. For instance, majority of consumers buy from traditional retail outlets 
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and they exhibit a culturally entrenched preference for traditional products (Francesconi 2009; 
Yilma et al., 2011). Moreover, their diet is composed of staple foodstuffs with fewer milk 
products in it. Since consumers have limited access to nutrition information, they also rely on 
subjective attributes such as taste in making purchase decision. The key challenge is, 
therefore, whether consumers are ready to accept alteration to sensorial characteristics of milk 
in return for more nutritional qualities of milk products.  
 
4.3. Methodology  
4.3.1. Experimental design  
To unpack this choice problem, we used a framed field experiment that is based on 
experimental auctions. Relatively new in the study of food consumption, these auctions are 
believed to address validity concerns often associated with conventional survey methods. 
Surveys generate data for consumer valuation of food attributes by confronting informants 
with hypothetical choice scenarios, thus depending on stated preferences. Yet it is 
increasingly accepted that this yields two main validity biases. First, consumers may not 
reveal their true preference because there are no real consequences resulting from the choices 
they correspondingly make: they do not face budget constraints. Secondly, surveys often do 
not include the context of a real market that also impacts on real life choices. Experimental 
auctions aim to overcome these limitations by making use of real economic incentives: it 
revolves around informants bidding with real money on real products (Lusk et al., 2011).  
We employed a Becker-DeGroot-Marschak (also known as BDM) auction method. In 
the BDM method, participants simultaneously submit bids for two products: whole milk and 
reduced-fat milk which are sourced from zebu cows and crossbred cows, respectively (see 
appendix 1). At the end of the auction, the experimenter randomly selects a market price from 
a pre-specified distribution of retail price of milk. Participants who submitted a bid equal to or 
greater than the market price buy the product (Lusk & Shogren, 2007).  
We also used a between-subject design where we split the whole sample to treatment 
and control group, with random assignment. Both groups received identical information 
except in the last round of the auction. In the last round, consumers in the treatment group 
received nutrition information (see appendix 1) while those in the control group bid without 
getting such information7. We conducted a BDM market experiment in 14 sessions that lasted 
                                                          
7 We also used simultaneous bidding over products because of the limitations of endow-upgrade 
option. Endow-upgrade method sends implicit quality signal about the baseline product and bear loss 
Processed on: 11-7-2016
504208-L-bw-Bekele
 
78 
 
two hours on average, involving 10 to 12 participants. As a result of consumption 
requirements during the experiment, we boiled the milk at a constant temperature in all 
sessions. Upon completing the experiment, participants were paid 150 Ethiopian Birr (ETB)8 
for their participation.  
 
4.3.2. Sampling design  
We conducted all the experiments between December and June 2013 in selected districts in 
Addis Ababa, Ethiopia. We purposively selected Addis Ababa because of the presence of 
reduced-fat milk in the market. Further, Addis Ababa is the largest hub for Ethiopia’s dairy 
market and sees the consumption of various fat-modified milk products. We selected 
participants for the experiment based on an existing household survey carried out by the 
authors earlier in the research (see Bekele et al., 2017). Addis Ababa is administratively 
divided into 10 sub-cities and each sub-city includes 10 to 11 districts. We used a stratified 
two-stage random sampling procedure to select the participants. In the first stage, using the 
list from this previous survey, we selected 14 out of 23 districts included in the household 
survey. We selected districts that represent sub-cities in terms of availability of infrastructure, 
housing quality and household income. On average, we included one district per sub-city. 
Because of variability in income, population size, and proximity to dairy farms, we further 
adjusted the number of sampled districts in each sub-city accordingly. Thus, six sub-cities 
(Akaki Kaliti, Lideta, Gulele, Kirkos, Arada and Addis Ketam) were represented with one 
district each while four sub-cities (Nefas-silk Lafto, Kolfe Keraniyo, Bole and Yeka) were 
represented with two districts each. We selected 14 districts in this way, their populations 
ranging from 1,500 to 14,000 households. In the second stage, we randomly selected 
households from each district in proportion to the size of the population in each district. In 
sum, we randomly selected 160 participants from the household survey list. Because of 
limitation of resources and the objective of the study – eliciting consumers’ evaluation of milk 
quality attributes under framed market environment – we limited our sampling size to 160 
participants. Finally, in order to qualify for the experiment, participants need to be: (1) willing 
to test both milk products; (2) involved in household dairy purchase decisions; and (3) 
consumer of dairy products.  
                                                                                                                                                                                     
aversion − consumers value losses more than gains (Tversky & Kahneman 1974; Lusk et al., 2011). 
With the endow-upgrade method, consumers will be endowed with a baseline product, and they will 
be asked to upgrade to another product paying extra amount, if they are willing to buy. 
8 1 Euro=22.85 ETB on 22/06/2016 
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4.3.3. Experimental procedure 
We used the following steps to implement the experimental auction.  
Step 1: Participants signed a consent form and were assigned a unique ID number to keep 
their bidding behaviour anonymous.  
Step 2: All participants received a basic instruction with regards the BDM auction 
mechanism: the payoff method and the dominant strategy.  
Step 3: Four preliminary rounds of the main experiment were conducted. First, participants 
bid over two milk products labelled with different levels of fat content: whole and 
reduced-fat milk. Second, participants taste both types of milk and then submit their 
bid. Third, participants were provided with market feedback about price, the winners 
of the auction and the binding product. Fourth, we provided nutrition information label 
(appendix 2). At the end, we randomly selected one binding round, one bidding 
product and the market price. 
Step 4: At the end, we randomly selected one binding round, one bidding product and the 
market price. Finally, a personal interview was conducted about consumer perception 
and attitude about milk quality and production system.   
 
4.3.4. Econometric Strategy  
To analyze the relationship between selected milk quality attributes and fluid milk choice, we 
estimated an econometric model. We examined whether fluid milk choice decisions could be 
attributed to changes in quality characteristics − with respect to taste and nutritional benefits 
of milk, and individual characteristics. We examined the consumer trade-off decision between 
nutritional characteristics and sensory experience by comparing consumers’ willingness to 
pay for nutritional informal label and sensory attribute through using milk products that only 
differ in fat content: whole and reduced-fat milk.  
Our data has a considerable number of zero values (see Table 2) because several 
consumers refused to buy the reduced-fat milk in the experiment. We cannot delete these 
zeros because it shows crucial information about consumer preference; therefore, we account 
for it using Tobit model. Further, given the panel nature of our data set − each participant 
submitted multiple bids for different milk products in four rounds − we estimate the random 
effect Tobit model for the left-censored data (Lusk & Shogren, 2007). Following previous 
studies (Corrigan et al., 2006; Lusk & Shogren 2007), the Tobit model, accounting for 
random effect, is specified as follows:  
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Where,      represent the auction bid for the     participant in the     bidding 
round.      is a vector of latent values for the dependent variable, expressed as a function 
of round (product type, tasting feedback and information round), and explanatory variables. 
    is a coefficient of explanatory variables.   is round-specific vector of parameters to be 
estimated,     account for between experiment round error for participants   , and     is the 
normally distributed error term for participant  . Unbiased estimates of random-effect model 
depend on the non-existence of correlation between     and independent variables. Using the 
Hausman test we found no correlation.  
The dependent variable, which is the price premium for reduced-fat milk, is the 
difference in bid values between the two milk products. A positive value indicates a positive 
premium for reduced-fat milk while a negative value indicates a discount. We have grouped 
independent variables considered to have effect on a price premium for reduced-fat milk into 
four categories: treatment variables (taste and information label), demographic characteristics, 
economic characteristics, dairy consumption characteristics and consumer belief.  
 
4.4. Results  
4.4.1. Descriptive statistics  
Table 1 lists key characteristics of the respondents. It shows that the majority is male (68%), 
that they are of middle age (42 years on average), and that they tend to live in four-person 
households, of which slightly less than a third (28%) include young children (less than six 
years). The respondents have limited educational attainment (7 years), and their average 
income is 686.14 Ethiopian Birr. The vast majority (68%) own a refrigerator, which enables 
them to store milk for future consumption.  
We also asked respondents about their shopping patterns, health concerns with milk 
consumption, and awareness on fat content and trust with milk retailers. Access to milk retail 
outlets is an important determinant of milk consumption. Our result shows that the large 
majority of the respondents (79%) have access to fluid milk. The access points however are 
different: 46% of the respondents procures milk through a home delivery system while the 
rest purchases from dairy shops and modern retail outlets, reflecting a common pattern in milk 
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outlet choice decision elsewhere in Africa (Omore et al., 2001; Staal 2006). Most of the milk 
channelled through traditional retail outlets is higher in fat content mainly because it comes 
from traditional production system. In addition, the vast majority (83%) of the respondents 
purchase milk from traditional production systems: milk with higher fat content. When asked 
about the shopping frequency, 19% of the respondents reported shopping for dairy products 
monthly.  
Moreover, around a quarter (24%) reported that they had faced health problems due to 
milk consumption. This finding points to milk safety issues, which might strain the trust in 
milk suppliers. The small majority of the respondents (54%) who report that they trust their 
informal retailer more than formal marketing channels with regard to the safety of milk 
reinforce this image. Another point in support, in Ethiopia there is a wider belief that various 
local methods (such as boiling milk) could reduce health hazards in informal milk markets 
(see Grace & Roesel 2015). Further, when respondents were asked if they used milk for other 
purposes such as making yoghurt9, 31% reported converting an average of 1.5 litres of milk to 
yoghurt monthly. In most cases, milk with lower fat content might be preferred by consumers 
because of its usage as a recipe in customary dishes, such as porridge. Further, the table shows 
that a substantial number of respondents (63%) had prior information that fat content differs 
across milk production system. Furthermore, when asked about their attitude towards whole 
milk, on average, consumers expressed a positive attitude: they view whole milk to be more 
nutritious, better flavoured and safer than milk with reduced-fat milk.  
 
 
 
 
 
 
 
 
 
 
 
 
                                                          
9 Making yogurt (often known as ergo locally) through storing whole milk in a cold storage place is a 
common practice in Ethiopia.  
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Table 4.1.Definition of variables and descriptive statistics 
Variable  Mean SD 
 Demographic characteristics      
Sex (1=male; 0=female) 0.68 0.47 
Age of the respondent ( in years)  42.14 14.50 
Education of the respondent ( in years) 7.38 3.98 
Presence of young children (<6 years; 1= yes; 0=no) 0.28 0.45 
Household size  4.56 1.82 
Economic characteristics    
Per capita income (in ETB: adjusted to adult equivalent)  686.14 561.00 
Ownership of refrigerator (1=yes; 0=no) 0.68 0.47 
Dairy consumption characteristics    
Access to fluid milk (1=yes;0=no)  0.79 0.41 
Purchase from open market (1=yes; 0=no) 0.46 0.50 
Shop dairy monthly (1=yes; 0=no) 0.19 0.40 
Trust the retailer for milk quality (1=yes; 0=no) 0.54 0.50 
Milk converted to yogurt ( in litres)  1.48 3.44 
Belief towards milk and respondents health concerns   
Attitude to fat content in milk (five point likert scale ) 3.30 0.62 
Health problem due to milk consumption (1=yes; 0=no) 0.24 0.43 
Milk preference ( 1= milk crossbred; 0= zebu cows) 0.83 0.38 
Familiarity about milk production system (1=yes; 0=no) 0.63 0.48 
Usage of milk for other purpose (1=yes; 0=no) 0.31 0.46 
Type of household (1=treatment; 0=control) 0.51 0.50 
Observations  640 
Source: Author’s own calculation, 2014 Note: Five point Likert scale ranges from 1=strongly 
disagree to 5=strongly agree. The attitude statements include flavour, perception of fat in 
milk, safety and nutritional content of whole milk. 1 Euro = 24.56 Birr on 22/6/2016.  
 
4.4.2. Participants’ willingness to pay for whole and reduced-fat milk  
Table 2 reports the average value that participants are willing to pay for the two types of milk: 
whole and reduced-fat milk. Averaging the bids for all rounds, we found that participants 
submitted a higher price for whole milk (8.18 ETB) over reduced-fat milk (6.90 ETB). Based 
on a paired sample t-test, we found that the estimate for whole and reduced-fat milk differs 
significantly across all rounds. Further, participants require a 15% discount to purchase 
reduced-fat milk, however among those who preferred reduced-fat milk, the price premium 
was only 2.8%. 
In the first round (pre-testing stage), participants were willing to pay a premium of 0.28 
ETB for reduced fat-milk and 21% of the participants are willing to upgrade to reduced-fat 
milk with a price premium of 3%. The bidding data reveal that participants are unaware of the 
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information and taste of the two milk products at this stage; however their bidding behaviour 
might be influenced by perceived taste and product type prior to the experiment.  
After the second round (tasting stage), participants gave the highest value for whole 
milk (8.19 ETB) relative to reduced-fat milk. Applying a paired t-test shows that there is a 
significant difference in willingness to pay estimates before and after tasting the milk 
products. Compared to the previous round, the number of participants preferring reduced-fat 
milk dropped by 50%. However, among consumer who upgraded to reduced-fat milk, the 
price premium was only 1%, much lower than the previous round. At this stage consumers are 
unaware of the nutritional implication of each product, and their higher valuation for higher 
fat reflects a preference for whole milk over reduced-fat milk; however perceived taste may 
not fully explain the decline in willingness to pay for reduced- fat milk. 
In the third round (feedback stage), closely mimicking a real market, we provided 
feedback to participants about the winning product, the market price and the number of 
winners. Compared to the previous round, participants increased their bid to 8.35 ETB and 
7.06 ETB for whole and reduced-fat milk, respectively. At this stage, we noted that the 
number of participants preferring reduced-fat milk increased by 50% from the previous round, 
and the average price premium for reduced-fat milk increased to 2.75% from 1%. 
Unlike previous rounds, after the provision of nutrition information label (fourth round) 
the bids showed a different pattern: bids for whole milk dropped by 6% while the bids for 
reduced-fat milk increased by 5%. This suggests a trade-off between consumer preference for 
taste and nutrition information labels because the bid value for reduced-fat milk significantly 
increased after the provision of nutrition information, reversing their earlier preference for 
taste. Although consumers lower their valuation for whole milk and increased it for reduced-
fat milk, Table 2 shows that overall; consumers place the highest value for whole milk over 
reduced-fat milk. The result also suggests that consumers are more willing to pay when 
nutrition information label is available compared with ‘no information’ in the control group. 
In summary, our result shows that Ethiopian consumers prefer whole milk over 
reduced-fat milk. Although reduced-fat milk seems to be valued when nutrition information is 
provided, taste has a discounting effect. Surprisingly, we find that the effect of adding 
nutrition information is not large enough to cover the discount required from reduced-fat 
milk.  
 
 
 
Processed on: 11-7-2016
504208-L-bw-Bekele
 
84 
 
Table 4.2. Summary of average bids (by round and treatment group)  
  
Rounds  
  
Milk Type  
Treatment group Control group  Overall  
Mean SD Mean SD 
       
(1) 
Product 
type  
 
  
Whole Milk  8.23 1.69 7.89 1.61 8.07 
Reduced-fat milk 6.79 1.63 7.00 1.56 6.89 
Preference for reduced-fat milk  0.18 0.39 0.23 0.42 0.21 
WTP for reduced-fat milk  0.27 0.77 0.29 0.68 0.28 
WTP for all bids* -1.46 2.11 -0.89 1.75 -1.18 
       
(2) 
Tasting 
stage  
  
  
Whole Milk  8.34 1.78 8.04 1.79 8.19 
Reduced-fat milk 6.23 1.68 6.56 1.54 6.39 
Preference for reduced-fat milk  0.10 0.30 0.10 0.31 0.10 
WTP for reduced-fat milk** 0.16 0.64 0.01 0.06 0.08 
WTP for all bids * -2.10 2.16 -1.48 2.04 -1.80 
       
(3) 
Post 
tasting 
stage    
  
Whole Milk  8.42 1.39 8.29 1.63 8.35 
Reduced-fat milk 7.15 1.86 6.96 1.67 7.06 
Preference for reduced-fat milk  0.22 0.42 0.17 0.38 0.19 
WTP for reduced-fat milk  0.29 0.77 0.16 0.47 0.23 
WTP for all bids  -1.27 2.15 -1.32 1.50 -1.30 
       
(4) 
Nutrition  
Informatio
n label   
Whole Milk  7.90 1.73 8.29 1.63 8.09 
Reduced-fat milk** 7.56 1.48 6.96 1.67 7.27 
Preference for reduced-fat milk  0.38 0.49 0.17 0.38 0.28 
WTP for reduced-fat milk ** 0.45 0.91 0.16 0.47 0.31 
WTP for all bids*** -0.34 2.36 -1.32 1.50 -0.82 
       
All 
observa- 
tions ***   
  
  
Whole Milk  8.22 1.66 8.13 1.67 8.18 
Reduced-fat milk 6.93 1.73 6.87 1.61 6.90 
Preference for reduced-fat milk  0.22 0.41 0.17 0.37 0.19 
WTP for reduced-fat milk  0.30 0.78 0.16 0.48 0.23 
WTP for all bids  -1.29 2.28 -1.25 1.72 -1.27 
       
Number of observations 160 
Source: Author’s own calculation, 2014 Note: WTP refers to Willingness to Pay. All values 
are in Ethiopian Birr (ETB). 1 Euro was 24.56 ETB on 22/6/2016. Average price of one litre 
of fresh raw whole milk was 7.5 ETB/per litre. All non-positive bids were set to zero in the 
case of WTP for reduced-fat milk and WTP for all bids reflect participants WTP including all 
values. *** indicates WTP for whole and reduced-fat milk is significantly different between 
rounds. The significance level indicate there is difference between WTP in the control and 
treatment group p<0.01, ** p<0.05, * p<0.1. Moreover, we find that WTP means for whole 
and reduced-fat milk are significantly different across rounds. 
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4.4.3. Determinants of WTP for reduced-fat milk  
Table 3 presents the random-effect Tobit model estimates on consumers’ willingness to pay 
for reduced-fat milk. The coefficients represent the average effect of individual characteristics 
on their willingness to pay, while the treatment variables show the change across rounds.10 It 
suggests that the use of the random-effect Tobit model is pertinent for our data because rho is 
equal to zero, pointing at the importance of changes in the experimental round. In the 
remainder of the discussion, we first report the full model including all the treatment and 
independent variables. Later, we report the basic random-effect specification controlling for 
treatment variables. In general, these results reveal that consumers discount reduced-fat milk 
by 28.5% – much higher than what we found in the descriptive analysis. 
 
Table 4.3. Random-effects Tobit estimates on consumers’ WTP for reduced-fat milk (table 
continued) 
Variables Coefficients (SE) 
 
Demographic characteristics   
Sex 0.934(0.421)** 
Age -0.025(0.014)* 
Education -0.148(0.070)** 
Presence of young children -0.740(0.462) 
Economic characteristics   
Per capita income -0.001(0.001)* 
Ownership of refrigerator 0.854(0.458)* 
Dairy purchase characteristics   
Purchase from open market -0.048(0.400) 
Shop dairy monthly -0.807(0.530) 
Trust over milk retailers 1.280(0.393)*** 
Milk converted to yogurt -0.138(0.078)* 
Belief and health concerns   
Attitude towards fat content in fluid milk 0.040(0.283) 
Health concerns 1.069(0.431)** 
Milk preference -0.705(0.484) 
Familiarity with milk production system -0.857(0.390)** 
Usage of milk for other purpose 0.937(0.507)* 
Treatment variables   
Product type  -0.276(0.311) 
Taste preference  -2.041(0.435)*** 
                                                          
10 Using consumers’ decision on willingness to upgrade and willing to pay for quality attribute in one 
model might be restrictive, however, in our data set the same set of factors affect both decisions. 
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Price feedback  -0.518(0.318) 
Nutrition information label  -0.769(0.752) 
Information treatment*education 0.198(0.092)** 
Constant -0.341(1.553) 
Rho 0.372* 
Log likelihood -348.4 
Wald χ2 39.86 
Prob>chi2 0.0006 
Observations 640 
Number of participants 160 
Source: Author’s own calculation, 2014. Note: Standard errors (SE) in parentheses. *** 
p<0.01, ** p<0.05, * p<0.1 Labelling information refers to whole and reduced-fat milk 
introduced in round 1 of the experiment.  
 
Table 4.4: Basic model on random-effects Tobit regression without individual characteristics  
 Variables  WTP for reduced-fat milk 
Coefficient(SE) 
Product type  -0.258(0.309) 
Tasting stage  -2.028(0.434)*** 
Price feedback  -0.512(0.317) 
Nutrition information label  0.783(0.398)** 
  
Constant -2.332(0.422)*** 
Log likelihood -367.7 
Rho 0.485 
Wald χ2 51.09 
Prob>chi2  3.99e-05 
Observations 640 
Number of participants  160 
Source: Author’s own calculation, 2014. Note: Standard errors in parentheses. *** p<0.01, ** 
p<0.05, * p<0.1 
 
A first finding, adding nutrition information has a positive effect on the premium that 
consumers are willing to pay. Yet it is statistically insignificant which is puzzling because the 
comparison we made between the information treatment and the control group shows that the 
former is willing to pay 4% higher premium for reduced-fat milk. This might be the case 
because consumers’ response to nutrition information label is diverse. If the nutrition 
information corroborates prior knowledge, the effect might result in a positive increment on 
premium. While if nutrition information contradicts prior knowledge, the effect might result 
in a discount for reduced-fat milk. Conversely, looking at the heterogeneity in preference, we 
found that the interaction between educational attainment and provision of nutrition 
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information label is significant: educated consumers are more likely to respond to nutrition 
information label.  
Corroborating our prior hypothesis, Table 3 shows that taste is an important attribute 
explaining why consumers prefer whole milk and consumers are not indifferent to sensorial 
characteristics. After testing both types of fluid milks, consumers are less likely to pay a price 
premium for reduced-fat milk. We also account for this effect by using the stated preference 
of consumers for milk between crossbred and zebu cows - the latter corresponding with a 
higher fat content and a better taste. Consumers’ preference for milk from crossbred cows is 
negatively related to the magnitude of their willingness to pay for reduced-fat milk. This 
means that consumers who prefer milk from a crossbred cow further discount reduced-fat 
milk by 0.70 ETB.  
Socio-demographic dynamics have a significant effect. Younger participants are willing 
to pay significantly higher price premium for reduced-fat milk. And the coefficient for gender 
suggests that male participants bid more for reduced-fat milk and thereby make a more 
healthy choice. Knowledge differences between men and women as well as the context of 
whole milk use comprise possible reasons for that, which will be further discussed in the next 
section. Educational attainment and the presence of children in the household are also 
important determinants of the willingness to pay (albeit negative and insignificant for the 
latter). Highly educated consumers show a lower willingness to pay for reduced-fat milk. The 
income coefficient is significant at <0.1, however the effect is negative and weak (-0.001 
ETB). Consumers prefer the taste of whole milk compared to reduced-fat milk and price 
differences based on fat content are non-existent. We must therefore reject the hypothesis that 
wealthier consumers purchase more expensive milk products while poorer consumers opt for 
lower priced milk. Possibly, consumers’ beliefs about whole milk and existing dietary 
preference better explains the rejection of reduced-fat milk, yet this remains to be established 
in another study. 
On the other hand, Table 3 shows how dairy consumption related factors influence the 
choice and the magnitude of premium for reduced-fat milk. For instance, the amount of milk 
converted to yogurt at home is negatively related to a price premium for reduced-fat milk. 
This is expected because preparation of home-made yogurt requires high-fat milk 
(Gebreselassie et al., 2012). Further, we found that trust in milk suppliers positively 
influences the decision to pay premium for reduced-fat milk. Other determinants of the 
willingness to pay include health condition of the respondent, familiarity with dairy 
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production systems and usage of milk for other food preparation. We also found that attitude 
towards whole milk has a positive effect, yet it is insignificant.  
 
4.5. Discussion and conclusions 
In this paper we examined how informing consumers about the nutritional characteristics of 
milk products influences actual consumption decisions, in particular the acceptance of fat-
modified milk products. The effect of nutrition information labels appears to be limited, 
though this diverges across different consumer groups. We will more carefully consider that 
by looking at how consumers respond with and without information in the presence of 
sensory experience. First of all, in spite of a lower demand for reduced-fat milk, our study 
shows that consumers in Ethiopia are willing to pay a 2.8% price premium for reduced-fat 
milk. This price premium is lower than the actual market price, yet at smaller scale consumers 
are willing to pay for improved nutritional quality of milk products. A lower premium could 
be expected because of the lower purchasing power of consumers and lower perceived value 
attached to reduced-fat milk.  
Surprisingly, when told about the nutritional characteristics of milk products, consumers 
appears to increase the value for reduced-fat milk, yet it is not significant enough to 
compensate for the lower premium placed on reduced-fat milk. While conventional 
knowledge tells us that in a developing country such as Ethiopia the provision of nutrition 
information impacts on consumers’ valuation, in fact we found the opposite effect. One 
possible explanation is that consumers attribute a lower value to information signals, which is 
contrary to their earlier expectations that diverge from inbuilt consumption traditions. Further, 
there might be a smaller knowledge difference about the health benefit of fat-modified milk 
products than we initially assumed. Moreover, the order of the experiment may also 
underestimate the effect of added nutrition information. Information was provided following 
taste stage: the latter might have had an adverse effect on the valuation of the former. Recent 
studies have suggested that participants might learn and improve their bidding behaviour 
based on the information they gain from the bidding process (Lusk et al., 2011; Zhang & 
Vickers 2014). It is also not possible to rule out the role of cognitive dissonance in 
underestimating the information effect because of the experimental design. However, the most 
interesting finding is how different types of consumers respond to nutrition information. 
Whereas most consumers respond somehow to nutrition information, its effect is strongest 
among educated consumers. This is mainly because educated consumers more fully process 
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nutrition information. In addition, we noted that those consumers who trust milk retailers are 
also more willing to pay for nutrition information. Possibly this is due to the role of trust: 
better-educated consumers are more confidence about information, thus thwarting scepticism. 
Sensory attributes are a significant hurdle in the acceptance of reduced-fat milk: 
consumers prefer the taste of whole milk to fat-reduced milk. We noted a trade-off between 
sensory attribute and information label, yet consumers put a significant value on the sensory 
experience of whole milk, so they are unlikely to sacrifice taste for nutrition information. This 
possibly emerges from a belief that the taste of whole milk is related to its nutritional content: 
consumers perceive more fatty milk as more nutritious. Also, consumers associate healthy 
products with a bland taste (compare Raghunathan et al. 2006). Hence, consumers’ belief that 
whole milk as a nutritious product influences how they might value sensory attributes. 
Further, anecdotal evidences shows that Ethiopian dietary habits often place a greater value to 
sensory properties of food products that are high in saturated fat and this possibly emanates 
from conspicuous consumption in the food culture. Consumers subtly indicate their social 
position through consumption of fat-saturated foodstuffs, as this are considered to be a status 
symbols. Hence, for consumers who prefer taste, additional information might not invalidate 
the belief that fat-modified milk products is less tasty than conventional milk products.  
There are several deviations from these general patterns. We find that consumer 
preference for nutritional quality of milk varies across demographic and economic groups. 
Consider for instance gender: men are willing to pay a higher premium for reduced-fat milk. 
It is plausible that women discount reduced-fat milk and there are two possible explanations 
for this. First, the context of milk use matters: women in a developing country use whole milk 
for other purposes that require more fat. For instance, preparing traditional yogurt and using 
milk as a recipe in food preparation requires whole milk. Second, although previous studies 
contend that women are more health conscious than men, taste-nutrition trade-off appears to 
be driven also by educational achievement. In Ethiopia, women are less educated than men 
and as a result lack the knowledge regarding health implication of whole milk consumption. 
This suggests that, beyond having a favourable attitude or betters ‘health consciousness’, 
knowledge appears to be critical. For these reasons women might be unwilling to sacrifice 
taste for nutritional information.  
However, age also matters: younger participants are more likely to pay a premium for 
reduced-fat milk. In contrast to conventional wisdom suggesting that young people value the 
taste of whole milk over reduced-fat milk, we found the reverse. This is possibly because 
young Ethiopians are more concerned about the fat content as a result of increased access to 
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nutrition information and possible health concerns. Thirdly, the presence of children in the 
household negatively influences consumers’ willingness to pay; yet it is insignificant. Since 
whole milk is important for the growth and development of a child, the absence of significant 
effect on price premium is unanticipated.  
Consumers’ income also diverges from earlier established patterns. Affluent consumers 
discount reduced-fat milk: an increase in income reduces the magnitude of the price premium 
for reduced-fat milk. Possibly some affluent consumer’s sensory experience supersedes 
nutritional benefits of milk products, yet because of the absence of price differentiation of 
milk products, it is not possible to make a price comparison in order to infer whether affluent 
consumers go for expensive milk product. It appears that sensory or non-sensory experience is 
an insufficient explanation why wealthy people purchase whole milk in spite of health 
concerns and future productivity challenges, requiring further research. 
Furthermore, consumer familiarity with milk production system determines the demand 
for nutritionally improved milk products. As the distance between production and 
consumption increases, it becomes more plausible that consumers who are familiar with milk 
production system have a lower propensity of buying reduced-fat milk. That is because 
consumers who are aware of milk production system value other attributes of whole milk, 
such as aroma and product origin. Our study also unveils the linkage between reported health 
risks and milk consumption decision. Consumers that have reported health problem due to 
consuming milk are willing to pay more for reduced-fat milk. Ethiopian consumers associate 
health risks with a higher intake of fat from milk products and therefore discount whole milk. 
Unlike earlier findings, what is important in our study is that some consumers are aware of the 
link between the type of milk they drink and the possible health risk it poses (see Caswell & 
Mojduszka 2014), which holds an important implication in product adoption.  
In conclusion, this study raised important issues for future fat-modified milk 
consumption and the implication of health information policy in Ethiopia. Ethiopian 
consumers prefer whole milk even if they are fully informed about the nutritional benefit of 
the alternative product. This also happened despite a considerable awareness among 
consumers regarding the link between whole milk consumption and health risks. We also 
observed a heterogeneous preference for whole milk. Whole milk is largely preferred by 
older, more affluent consumers who distrust their milk retailer. Contrary to this, it is crucial to 
note that a segment of consumers exists demanding fat-modified milk products; further 
nutrition information campaigns could help consumers to make informed choices. However, 
such information campaigns need to resonate with consumers’ subjective beliefs and their risk 
Processed on: 11-7-2016
504208-L-bw-Bekele
 
91 
 
acceptance levels for milk products. From a health information policy perspective, the key 
issue is how to effectively communicate with different consumer segments: young and 
uneducated men, people with health problems and affluent consumers, who could translate a 
sizable discount into a premium. Conversely, the challenge for the dairy industry remains how 
to diversify the nutritional attributes of milk products into the existing dietary pattern without 
incurring higher costs of product innovation. Although milk is the common source of source 
of nutrition in Ethiopia, and across Africa, consumers could make nutrition-taste trade-offs 
between different product categories. Since this is beyond the scope of the study, future 
research could explore this. 
 
Appendix 2: Nutrition information  
In this experiment, reduced-fat milk is obtained from modern production system (mainly 
cross-bred cows) with fat content ranging from 3.5%-3.7% while whole milk is obtained from 
traditional production system (mainly zebu cows) with a fat content ranging between 4.5%-
5.0%. Studies have found that high intake of milk with higher fat content might increases the 
risk of various lifestyle related disease such as cardiovascular disease. It is recommended that 
decreasing intake of whole milk might reduce the health risks coming from consumption of 
more saturated fat in milk. Moreover, fat-reduced milk does not reduce the presence of 
essential micronutrients except that there might be a difference in organoleptic properties.  
 
[Source: The information was developed based on expert consultation and review of WHO & 
FAO (2003) and Global Development Solutions (2011) documents] 
 
 
 
 
 
 
 
 
Processed on: 11-7-2016
504208-L-bw-Bekele
 
92 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Processed on: 11-7-2016
504208-L-bw-Bekele
 
93 
 
 
 
 
 
 
CHAPTER 5: DISENTANGLING ECONOMICS AND SOCIO-CULTURE IN 
CONSUMPTION DECISION-MAKING: THE CASE OF DAIRY IN 
ETHIOPIA 
 
This chapter is submitted for publication as Bekele, A. D., Beuving, J.J, & Ruben, R. 
‘Disentangling economics and socio-culture in consumption decision-making: The case of 
dairy in Ethiopia’, Agribusiness. Under review. 
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Abstract  
African households are shifting from traditional staple foods to high-value foodstuffs; 
however our understanding of this change is limited to household’s response to change in 
price and income. This neglected the effect of non-economic factors, in particular 
sociocultural conditions and demographic trends. Using a double hurdle model on 600 
household data from Ethiopia, we aimed to disentangle price and income effect from non-
economic factors on dairy consumption. The study shows that consumption of dairy products 
is rising and mostly driven by affluent and educated households with young children as well 
as exposure to dairy advertising. We also found that income appears to have limited effect on 
household’s dairy purchase intentions yet it has positive effect on the volume of consumption. 
Further, we found that sociocultural factors shape the probability of purchase and volume of 
dairy consumption yet we observed difference across products and decision stages. Thus, the 
result adds insight into the role of non-economic factors in shaping food consumption 
dynamics in Africa.  
  
5.1. Introduction 
Africa today sees profound changes in the marketing of its food. Following accelerated 
urbanization and strong economic growth, and made possible by the continent’s ongoing 
supermarket revolution, Africa’s consumption is taking a turn towards higher-value 
foodstuffs. In urban Africa in particular it seems that affluent middle classes looking for a 
break away from traditional diets and foodstuffs drive this development. To this interpretation 
that views market changes as the outcome of rising incomes, we add another one in this 
article, considering non-economic factors of consumption. That is informed by empirical 
realities of our case. Focusing on the consumption of dairy in Ethiopia (locally considered a 
high-value food) we observed that, in addition to income, there are particular sociocultural 
factors at work. For instance, Ethiopian households are becoming smaller and living longer, 
with more dairy-consuming young children and adolescents. Further, access to household 
technologies such as television and the subsequent exposure to dairy advertising are 
expanding; this in turn play a key role in shaping consumer belief towards dairy products. 
Also Ethiopian households are seen to hire maids and that apparently boosts milk 
consumption, whereas at the same time many households continue to practice customary 
fasting, which reduces dairy consumption. 
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Ethiopia presents a particularly interesting case to shed more light on the problem of dairy 
consumption in an African developing country context because the country boasts a rapidly 
expanding dairy processing industry and dairy is consumed both as fresh milk and in 
processed form: butter and yoghurt in particular. Yet at the same time, Ethiopian urban 
consumers continue to prefer unprocessed over processed dairy products: penetration of the 
latter remains low. Likewise, whereas supermarkets are increasingly taking up their share in 
the dairy value chain, dairy continues to be sold through dairy shops and local markets. 
Further, whereas Ethiopians value dairy as an important foodstuff, Ethiopia stands out as per 
capita dairy consumption consistently lags behind that recorded in surrounding African 
countries: Ethiopia’s figure stands at around three quarters of the continent’s average (30,5 
kg/year). We hypothesize that the reason for the country’s lagging behind is rooted in specific 
aspects of Ethiopian society that affects consumption, to which this article draws specific 
attention. 
Two special problems remain to be discussed briefly that affect our discussion. First, 
whereas conventional dairy studies tend to regard milk, or milk-related products, as a 
homogenous consumption product rather than a bundle of attributes, this is not what we found 
in our study. In a developing country context such as Ethiopia, dairy attributes vary 
considerably. For instance, butter differs from fluid milk in terms of being a semi-perishable 
product, thwarting the decline in butter consumption during fasting season. Also the quality of 
dairy products is rarely stable due to prevailing climatic conditions and differences in storage 
and transport conditions. A related, second problem of homogeneity we find in the sphere of 
consumption itself. Some Ethiopian households are non-participant in the milk market, itself a 
function of economic and non-economic reasons. In a practical sense that has implications for 
the estimation of the model – a point that will be elaborated further on. 
To further resolve the riddle of dairy consumption in Ethiopia, we answer the following 
research questions: 1) what are the household characteristics that are associated with dairy 
purchase and consumption decisions? 2) how does household and sociocultural characteristic 
shape dairy purchase and consumption volume? and 3) how do the determinants of dairy 
purchase and consumption decisions different? In order to address these questions, the 
remainder of this article is organized as follows: In the next section, we explain the 
conceptual framework of the study through analyzing the major empirical works on the link 
between non-economic factors, in particular demographic and sociocultural, and dairy 
consumption. Subsequently, based on this framework, we set up an econometric model – a 
two-tiered approach – to analyze our data. Followed by we report the result of the 
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econometric analysis. Finally, we present discussions and conclusion about the key findings 
in particular non-economic impediment in boosting consumption of dairy products.  
  
5.2. The determinants of dairy consumption behaviour in developing countries 
The literature on dairy consumption in (African) developing countries is extensive yet it tends 
to narrow the problem of changing consumption patterns to one of market change. It means 
that consumption is ultimately seen as deriving from utility maximization under the 
assumption of full information, finding a mathematical expression in income and price 
elasticity. This study deviates from such an economistic interpretation of consumption, 
building on an emerging perspective considering how non-economic factors shape 
consumers’ purchasing decisions. In that perspective usually two strands are identified, and 
because these inform our study they warrant some further clarification.  
One strand of research, represented by behavioural economics, argues that consumers 
do not base their decision on utility itself, but on what consumers think they know about, or 
experience with, some product. Thus specifically considering the psychology of consumption, 
proponents of this strand look at the role of information in structuring the relation between a 
product and consumers purchasing them. In a seminal approach, Daniel Kahneman and Amos 
Tversky showed the importance of framing: whether a choice (in our case: for some product) 
is seen as a good deal, or not. In their work they focus on decision-making under uncertain 
conditions, showing that the chance of standing a loss is valued greater than the chance of 
gaining something of equal value, pointing at the importance of perception (Tversky and 
Kahneman 1974; see also Thaler 1980).  
An interest in information is also seen in the anthropological literature on consumption. 
Here, product preference is seen as part of a communication system. Proponents of this strand 
argue that through consumption, important distinctions in society, such as those of 
socioeconomic class, or religious affiliation, are communicated. In other words, what people 
eat, wear and adorn their houses with is a symbolic expression of their place in the world 
(Bourdieu, 2010). Hence, ‘consumption decisions become the vital source of the culture of the 
moment’ (Douglas & Isherwood, 1996:37). Thus, the purpose of consumption, i.e. why some 
consumables are preferred over others, becomes a central trope for research.  
These two strands of research show how consumption choices are framed by subjective 
perceptions and why that may lead to different decision outcomes. Applied to the problem of 
dairy, these subjective perceptions explain the rationale behind divergence in purchase 
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behaviour. For instance, a consumer might decline to buy dairy probably because of higher 
price and a lower income or it might be that traditionally dairy products are confined to few 
members of the household such as children and elderly. In the later case, changing consumer 
belief requires more education and information, while in the former case it requires altering 
price and income level. However, in a developing country setting, where dairy supply is 
dysfunctional, unreliable and dairy markets are undeveloped, consumption may often be 
driven by non-economic factors, in particular culturally entrenched beliefs and habits. And in 
a dysfunctional market, consumers tend to rely on subjective attributes such as taste, 
convenience and freshness to make purchase decisions. These attributes are partly shaped by 
sociocultural aspect of (Ethiopian) society. This, of course, does not undo the importance of 
economic factors (price and income) in purchase decisions; rather it adds them to the 
discussion thereof. We, therefore, argue that consumption decisions result from specific 
combinations of both economic and non-economic factors. 
Previous studies have considered non-economic factors in their analysis of dairy 
consumption choices yet they gave only scant attention to it. For instance, in Ethiopia, 
Negassa (2009) studied the determinants of dairy consumption and found insignificant effect 
of non-economic factors (fasting and education of women in particular). In Turkey, Hatirli, 
Ozkan, and Aktas (2004) have studied milk purchase behaviour and found that educational 
attainment, household size, presence of children and usage of purpose of milk are important 
predictors of household choice. In a similar case, Akbay and Yildiz (2008) studied milk 
consumption behaviour and found considerable effect of socioeconomic and demographic 
factors on purchase decision, in particular income, presence of children and educational 
achievement, yet other non-economic factors prevail less in that. Looking at other similar 
dairy markets in China, several studies report income induced rise in dairy consumption yet 
they also found non-economic factors to be instrumental, in particular educational 
achievement, convenience, advertising and the subsequent change in health consciousness 
(Bai, Wahl, & Mccluskey, 2008; Fuller, Beghin, & Rozelle, 2007).  
The above studies shed light on how socioeconomic and demographic factors shapes 
milk consumption behaviour in developing economies context. However it overlooks how 
consumption is influenced by specific sociocultural factors such as fasting practices, dietary 
preference, attitude towards milk and status of women in the household. And it also discounts 
the dynamics in consumer preference that emanates due to subjective perceptions in purchase 
decisions. Further, it discounted the potential of information provision, for instance through 
television advertising, in resolving the rampant information problem in developing markets. 
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The key target in this article is, therefore, to address the problem of disentangling economic 
and non-economic factors of dairy consumption behaviour in a situation where in both play a 
role. In addition, earlier studies assume that the effect of non-economic factors on dairy 
purchase behaviour is independent of product characteristics such as perishability and 
subjective quality. Hence, the other issue is thus to understand whether the effect of 
sociocultural factors would also differ between product types (in this case butter and fluid 
milk). In addition to the fact that economic and non-economic factors will affect demand for 
dairy product, a further appealing aspect is that the effect of these factors might also differ 
across the decision to purchase dairy products and the decision concerning the volume to 
consume. This separation of decision is given a partial consideration in previous studies. We, 
therefore, extend existing literature on dairy consumption in an imperfect markets by 
disentangling economic and non-economic factors through considering two aspects of dairy 
purchase decisions: prospect of buying dairy product and the volume of consumption. 
Following our conceptual framework, the relation of both economic and non-economic 
factors to dairy purchase and consumption volume can be seen in Figure 1.  
 
Figure 5. 1 Conceptual framework 
 
 
 
 
 
 
 
 
 
 
 
Source: Author’s household survey 
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5.3. Methodology  
Between December 2012 and June 2013, we conducted a household survey in Addis Ababa 
and its surrounding peri-urban areas. This region is a chief hub in Ethiopia for both processed 
and unprocessed dairy products. It has more diversified retail outlets offering consumers 
access to more products, both processed and traditional dairy products prevail. With the aim 
of examining the heterogeneity of consumption across geographical areas and sociocultural 
groups, we have included peri-urban towns surrounding Addis Ababa. This study builds on 
600 randomly selected households: 400 households from Addis Ababa and 200 households 
from peri-urban areas. Addis Ababa has 10 sub-cities (each sub-city has 10 to 11 districts) 
while the peri-urban cities surrounding Addis Ababa have six towns. We employed a two-
stage random sampling technique to select the households. First, out of ten sub-cities, districts 
were randomly selected according to the probability proportional to the size of the population 
(PPS) in each sub-city. Subsequently, samples were allocated to each selected district along 
with PPS. Secondly, streets were randomly selected from sampled districts. Finally, 
households were randomly selected from sampled streets until the stated quota was reached 
for the selected district. We used the same procedure in sampling households from peri-urban 
areas.  
A standardized household survey was pre-tested prior to conducting the actual 
fieldwork. Interviews were conducted using the local language (Amharic) with the primary 
food purchasers on the premises of their household. When a household declined cooperation 
or preliminarily quit the interview, we immediately replaced it with the next household in the 
same street. To reduce non-response rate, we arranged interviews during the weekend. Except 
for an infrequent non-response in affluent neighbourhoods, the response rate was consistently 
high (95%). In addition to the survey, we also conducted focus group discussions (of 5 to 8 
people) in selected districts with the purpose of collecting information on purchase practices, 
specifically focusing on non-economic factors of consumption. Finally, we collected 
household data on consumption expenditures as well as on dairy market aspects: prices, 
consumption frequency and quantity, and their distribution across various retail points.  
 
5.3.1. Empirical Model  
In the study area, 73% of the households purchase fluid milk while 88% purchase butter, 
indicating a considerable number of zero purchases. Considering the monthly nature of our 
consumption data, zero purchases are inevitable. Zero purchase might arise from several 
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sources: high price of dairy products, supply side constraints, milk hypersensitivity (lactose 
intolerance for example) and other non-economic reasons (compare Dong, Chung, and Kaiser 
2004; Fuller et al., 2007). This poses a significant choice problem between two widely used 
econometric models: Tobit and double hurdle model. The Tobit model attributes zero 
consumption as a classical corner solution to utility maximization problem. This model 
imposes the assumption that non-consumption is driven by economic factors alone. Further, 
Tobit also assumes that the process that determines the decision to buy and the decision 
regarding the volume of consumption of dairy products are the same. This is disagreeable 
because some factors affecting purchase decisions might have opposite effect on consumption 
decisions. To overcome this restrictive assumptions imposed by Tobit model, Cragg (1971) 
have proposed a double-hurdle model. Cragg’s model has been used to resolve the zero-
purchase problem in food consumption data (Dong et al., 2004; Fuller et al., 2007; Stewart, 
Dong, & Carlson, 2012; Wu & Si, 2014).  
In contrast to Tobit, Cragg’s model is more suited to our conceptual approach because 
of two reasons. First, it accepts the possibility that non-consumption might emanate from non-
economic reasons. Second, it recognizes that the two decision hurdles: purchase and 
consumption decisions are determined by separate process. And the explanatory variables 
might have different effect and they are allowed to differ in both hurdles. The first hurdle 
employs a univariate probit model to estimate household’s decision to participate in dairy 
purchase. The second hurdle uses a truncated regression model to estimate quantity of dairy 
products purchased. We specified Cragg’s double hurdle model as follows:  
      
      Purchase decision 
  
    
       Consumption decision 
     
                
    
               
 
   is the observed   household’s consumption of dairy product while     is a latent variable for 
desired consumption level for household  .    is a vector of explanatory variables for 
consumption decision and    is a latent variable describing the household’s decision to buy 
dairy products.    and     is a vector of explanatory variables for purchase and consumption 
decision, respectively. Further,   and   are the vector of coefficients estimated. Finally,    
and    are the respective error with independent and standard normal distribution N(0,1) and 
N (0,σi), respectively.  
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The likelihood function of the double hurdle model can be written as follows: 
          
  
    
      
      
  
  
  
     
 
  
    
   
        
  
  
 
 
       
     
 
Where,   is the probability of density function;   is the cumulative distributive function of 
the standard normally distributed random variable and   is the unknown parameter. 
As we have discussed earlier, in the first stage, the dependent variables is a dummy 
variable where we have a value of one if a household purchases a dairy product and zero 
otherwise. In the second stage, the dependent variable is the amount of milk and butter 
purchased in the household. The explanatory variables are grouped into three categories: 
demographic, economic and sociocultural factors, for ease of interpretation than stringent 
classification. We also included an explanatory variable – attitude of respondents towards 
milk consumption – measured using five-point likert scale (5 being most important) and 
analyzed using principal component analysis (PCA). The result of PCA is given in appendix 
3. Out of five factors, we have extracted two factors, with Eigen value greater than 1, for the 
analysis: attitude that milk has more nutrient elements (positive) and negative attitude towards 
milk. These two components represent the highest percentage of variation explained in the 
variable. We have also analyzed the data for multicoliniarity problem using variance inflation 
factor and we found none.  
The double hurdle model and the average partial effect (APE) were calculated using 
Craggit double hurdle estimation in STATA (version 13). APE reports the effect of 
explanatory variables on the expected consumption volume conditional on positive outcome 
on purchase decision               . We estimated APE for both continuous and discrete 
variables separately whereby the latter denotes percentage changes when a household shifts 
from zero to consuming a dairy product and the former providing elasticities at sample mean. 
We reported selected significant effects for APE.  
 
5.4. Results  
5.4.1. Descriptive statistics  
Table 1 presents descriptive statistics of household head characteristics. Our sample largely 
comprises of male-headed (72%) and married households (60%). An average household has 
four members, which is similar with average household size (four members) in urban 
Ethiopia. Adding to this, 33% of household has one child at home – a proxy for estimating the 
household’s potential for participating in milk markets. Also, the dependency ratio in the 
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household is lower, indicating a lesser proportion of children in the household. The average 
household head is middle aged (41 years), and has a medium educational attainment (8 years), 
which is slightly lower than the mean of the population in the study area (CSA, 2007). 
We have also looked at economic characteristics such as income, price of dairy 
products, refrigerator ownership, and access to television (dairy) advertising, that influence 
dairy consumption patterns. The study shows that per capita income is 794 ETB, which is 
higher than earlier averages for urban Ethiopia (compare Alem and Söderbom 2011). In 
addition, households buy fluid milk and butter at price of 12.06 Birr/kg and 125.08 Birr/kg, 
respectively. This shows that households pay 10% higher for dairy products compared to 
neighbouring countries (for instance Kenya). With regard to retail outlet choice, there is 
insignificant difference between households buying in modern and traditional retail outlets. 
Adding to this, for an average household the nearest retail outlet is five minutes’ walk. We 
found that majority of households (67%) are concentrated in Addis Ababa and the majority of 
them (60%) owns a refrigerator. And a big majority of households have access to dairy 
advertising on television and this is mainly because ownership of television is more 
widespread than anticipated, this in turn plays a key role in shaping consumers attitude and 
belief towards dairy products.  
 
Table 5.1. Definition of variables and descriptive statistics (table continued)  
Variables  Mean  Std. Dev. 
Demographic characteristics      
Age of household head  40.56 13.61 
Gender of household head ( 1= male, 0= female)  0.72 0.45 
Educational level of household head  7.92 3.86 
Number of children in the household  1.11 1.11 
Household size  4.41 1.91 
Married household ( 1= yes, 0= no)  0.60 0.49 
Dependency ratio (number of children/household size)  0.23 0.21 
Presence of young child (1= yes, 0= no; < 6 years old)  0.33 0.47 
Economic characteristics     
Per capita income ( in ETB/month)  794.03 1121.25 
Ownership of refrigerator ( 1= yes, 0= no) 0.60 0.49 
Travel time to dairy store ( in minutes-one way)  4.60 3.59 
Purchase butter ( 1= yes, 0= no) 0.88 0.33 
Purchase raw milk ( 1= yes, 0= no) 0.73 0.45 
Purchase milk from modern retail outlet ( 1= supermarket , 0= 
other ) 
0.08 0.28 
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Purchase butter from modern retail outlet ( 1= supermarket , 0= 
other ) 
0.09 0.28 
Price of fluid milk ( in ETB)  12.06 2.28 
Price of butter ( in ETB)  125.08 23.79 
Per capita fluid milk consumption ( in kg/ month)  2.05 2.29 
Per capita butter consumption ( in kg/month)  2.08 1.55 
Have access to TV milk advert ( 1= yes, 0= no) 0.89 0.31 
Sociocultural characteristics   
Dairy purchase done by spouse  0.67 0.47 
Adult female educational status (schooling for females >=30 years ) 4.66 4.32 
Availability of maids in the household ( 1= yes, 0= no)  0.08 .027 
Primary preference for safety during food purchase ( 1= yes, 0= no)  0.76 0.43 
Fasting household head ( 1= yes, 0= no) 0.81 0.39 
Household use milk for other purposes ( 1= yes; 0= no)  0.26 0.44 
Households with chronically sick member ( 1= yes , 0= no ) 0.16 0.37 
Location of the household ( 1= Addis Ababa, 0= Peri-urban towns)  0.67 0.47 
   
Sample size  600 
Source: Author household survey Notes: N=600; 1 Euro=24.56 Ethiopian Birr (ETB) on 
22/6/2016. Likert scale: 1=strongly disagree to strongly agree=5.  
 
Table 5.2. Monthly consumption of dairy products among urban and peri-Urban households 
in Ethiopia (per head) 
Dairy Products Addis Ababa (n=400) Peri-Urban towns 
(n=200)  
Mean Std. 
Dev. 
Per 
capita  
Mean Std. 
Dev. 
Per 
capita  
Raw milk consumption in kg 8.13*** 9.23 1.67 11.95 12.07 2.80 
Butter consumption in kg 9.42*** 6.66 2.17 6.80 4.64 1.88 
Cheese consumption in kg  2.09 4.20 0.48 2.05 3.98 0.52 
Pasteurized milk consumption in kg 2.19*** 2.36 0.67 0.73 1.76 0.34 
Powder milk consumption in kg 0.15* 0.57 0.05 0.07 0.43 0.02 
Source: Author household survey. Note: t-test*** p<0.01, ** p<0.05, * p<0.1 
 
In spite of sluggish performance of the dairy sector, dairy consumption has slightly increased 
in urban and peri-urban areas with a considerable variation across sociocultural group. 
Growth in consumption is linked to individual rise in fluid milk and butter. Table 2 shows that 
the annual per capita consumption for fluid milk is eight percent higher than the national 
average of 21 kg. Conversely, for butter the annual per capita consumption is 30 kg. The table 
shows that the average milk consumption varies significantly across location except for 
cheese consumption. Households in peri-urban towns consume 2.8 kg of raw milk while 
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urban households consume 1.67 kg per month. This is not surprising as households in peri-
urban areas have a greater access to fluid milk than those living in Addis Ababa. On the other 
hand, butter is the second largest milk product consumed in the study area with urban 
households consuming 2.17 kg while those in peri-urban towns consume 1.88 kg per month. 
Further, pasteurized milk consumption is higher in Addis Ababa (0.67 kg/capita) compared to 
peri-urban areas (0.34 kg/capita). The result also shows that powder milk is consumed more 
in Addis Ababa compared to peri-urban towns.   
 
Table 5.3. Average monthly dairy products consumption at various income groups (per head) 
Consumption Expenditure 
Quantile 
Dairy product consumption ( in kg milk equivalent) 
Fluid milk Butter Cheese Pasteurized 
milk 
Powder 
milk 
1 3.90 3.62 1.00 0.74 0.01 
2 8.27 6.78 1.73 0.92 0.07 
3 8.63 8.90 1.91 1.76 0.10 
4 12.65 10.44 2.67 2.04 0.14 
5  12.39 11.88 2.81 2.77 0.25 
Source: Author household survey 
 
Per capita dairy product consumption across income groups was calculated and shown in 
Table 3. As expected, affluent households consume more dairy products and this applies to all 
product types. Households in higher income group consume more fluid milk (12.39 kg) 
compared to those in the lower-income group (3.90 kg). Further, butter consumption is also 
low with the households in lowest income quantile consuming 3.62 kg per month – which is 
three times lower than affluent households. With regard to cheese, affluent households 
consume two fold of lower income households. Households in the lowest income quantile 
consume lower amount of pasteurized milk (0.74 kg/capita) compared with those in higher 
income quantile (2.77 kg/capita). In sum, the result suggest that as income increases 
households tends to buy more dairy products and also shifts to processed products (compare 
Ates and Ceylan 2010).  
The consumption trend also considerably varies across frequency of purchase (see Table 
4). The result shows that only 25% of households consume fluid milk once in a day while 
37% occasionally. Regarding butter, 23% of the household consume once in a day while other 
consume once in two week or in a month, showing a rarity of butter in the Ethiopian diet 
which contrasts with earlier report that suggested butter as an integral part of regular 
Processed on: 11-7-2016
504208-L-bw-Bekele
 
105 
 
Ethiopian diet. In sum, the result imply that majority of households consume dairy less-
frequently than expected.  
 
Table 5.4. Frequency of dairy consumption 
Frequency of dairy 
consumption  
Fluid 
milk 
Butter Cheese Pasteurized 
milk 
Powder 
milk 
Percent  Percent  Percent  Percent  Percent  
Twice a day 5.33 5.00 0.17 0.67 0.83 
Once in a day 24.83 23.17 0.33 3.67 1.50 
2 - 3 times in a week 17.00 11.33 9.50 21.33 1.00 
Once in two week 11.83 23.67 7.17 14.33 1.67 
Once in a month 4.50 22.00 10.00 4.83 1.50 
Occasionally  36.50 14.83 72.83 55.17 93.50 
Total 100.00 100.00 100.00 100.00 100.00 
Source: Author household survey 
 
To study the effect of sociocultural factors on milk consumption, we closely examined key 
factors that explain the contrast among sociocultural groups. Spouses make a small majority 
(67%) of household dairy purchase – underlining their vital role in the purchase decision. 
Also, we asked whether households use fluid milk for other purpose such as yogurt or adding 
to tea/coffee, 26% of them reported to do so. Apart from usage purpose in milk products, the 
other impediment in increasing consumption is fasting practices observed by the big majority 
(81%) of the households that reported to abstain from consuming animal origin products 
during fasting seasons. Further, 16% of the households have a member who is chronically 
sick, indicating a possibility to increase milk consumption - milk commonly often believed to 
contain essential micronutrient supplements for psychical well-being.  
Adding to that, women’s educational attainment matters in household purchase 
behaviour because Ethiopian women have a prime role in household chores, in particular 
grocery purchase and food preparation decision. In this line, our study shows that adult 
women have completed five years of schooling. In a related case, our result show that a small 
minority of households (8%) have maids, which indicates a further opportunity for dairy 
purchase. Further, we found that the majority (76%) of households indicated a ‘safety first’ 
preference in their food purchase decisions. Notably, the result suggests the importance of 
non-economic factors in shaping change in dairy consumption pattern – this will be further 
explained in the next section using econometric result.  
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5.4.2. Empirical results 
The result from the Cragg’s double hurdle model is presented in Table 5 and 6. The tables 
show that some of the coefficients are insignificant, which is inevitable due to the presence of 
zeros in the model. The empirical result shows key patterns in household’s participation in the 
dairy market. First, we found that households with young children are more likely to purchase 
milk. Similarly, the study shows the younger household heads are more likely to purchase 
dairy products – suggesting a divergence in preference, yet the effect does not hold for milk. 
In addition, educated households are more likely to buy butter, albeit insignificant, and this is 
unexpected because higher awareness about milk is likely to influence purchase decisions 
(compare Fuller et al., 2007; Hatirli et al., 2004).  
Second, income is negatively related to the probability of purchasing milk, while for 
butter the effect is positive although insignificant. Adding to this, the result shows that 
ownership of refrigerator is positively related to the probability of buying butter. Further, 
those who shop from modern retails have a higher likelihood of buying butter. Despite 
concentration of modern retail outlets in a few areas, the study shows that an increase in travel 
time to dairy store is positively related to the probability of milk consumption, which is 
unexpected sign. Also, the price effect is positively significant for fluid milk, which is an 
unexpected sign too. This is possibly because we derived price from total consumption data, 
which might reflect household’s preference for both quality and quantity. The result shows 
that exposure to television advertising increases a household’s propensity to buy dairy 
products. This constitutes an anticipated finding because media creates a greater awareness 
about the benefit of dairy product consumption and might persuade consumers to change their 
consumption behaviour.  
Third, the result shows that some sociocultural factors have considerable effect on 
determining the prospect of buying dairy. For instance, we expected that a household 
member’s health concern increases the probability of buying milk, yet the effect is mundane. 
While for butter, households that have chronically sick household member are more likely to 
buy butter. We have observed that household heads with a positive attitude are more likely to 
buy milk, nevertheless others reported discrepancy between attitude and actually purchase 
behaviour (compare Chakraborty 2005). Additionally, households who use milk for other 
purposes are more likely to increase milk consumption. The other interesting finding is that 
geographical location of the households influences milk consumption behaviour: households 
living in Addis Ababa have lower prospect of buying milk and butter compared to households 
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living in peri-urban town. Adding on, those who put safety first in their food purchase 
decision are more likely to buy milk.  
  
Table 5.5. Determinants of fluid milk purchase and consumption 
Variables  First hurdle  Second hurdle  
CE (SE) CE(SE) 
Demographic characteristics    
Age of the household head  -0.005(0.005) -0.013(0.020) 
Gender of the household head  0.217(0.154) 1.785(0.701)** 
Education of the household head  -0.020(0.019) 0.141(0.081)* 
Presence of young children  0.575(0.167)*** 2.428(0.553)*** 
Dependency ratio  -0.209(0.767) -2.803(2.442) 
Economic characteristics    
Per capita income  -0.0009(0.0005)* 0.001(0.0004)* 
Household own refrigerator  -0.025(0.148) 1.395(0.562)** 
Price of fluid milk  0.183(0.032)*** -0.118(0.115) 
Travel time to dairy store  0.048(0.019)*** 0.001(0.054) 
Purchase fluid milk from modern retail  0.193(0.250) 0.082(0.774) 
Have access to TV dairy advertising  0.473(0.216)** -0.578(0.891) 
Sociocultural characteristics    
Fasting household  0.093(0.201) 0.857(0.919) 
Fasting household *dependency ratio  0.036(0.790) 0.023(2.523) 
Positive attitude towards milk  0.139(0.062)** 0.475(0.238)** 
Negative attitude towards milk  -0.100(0.062) -0.208(0.226) 
Dairy purchase done by spouse  0.097(0.137) -0.182(0.478) 
Adult female educational status  0.007(0.022) 0.049(0.097) 
Primary preference for food safety 0.345(0.137)** 1.566(0.580)*** 
Availability of maids in the household  0.005(0.252) 1.961(1.084)* 
Household has chronically sick member  -0.174(0.163) 1.051(0.554)* 
Usage of milk for other purpose  0.900(0.157)*** 0.877(0.446)** 
  Location of the household  -0.587(0.215)*** -3.391(0.977)*** 
   
Constant -2.241(0.505)*** -1.553(2.039) 
Sigma  2.904(0.199)***  
Observations 600 600 
Log likelihood -1101 -1101 
Wald chi2 119.5 119.5 
Prob>chi2 0 0 
Source: Author household survey. Note: Robust standard errors in parentheses. *** p<0.01, 
** p<0.05, * p<0.1. CE refers to coefficients and SE refers to standard error  
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Table 5.6. Determinants of butter purchase and consumption 
Variables  First hurdle Second hurdle  
CE(SE) CE(SE) 
Demographic characteristics    
Age of household head  0.008(0.008) -0.012(0.007)* 
Gender of household head  -0.382(0.238) -0.203(0.229) 
Education of the household head  0.026(0.025) 0.039(0.025) 
Presence of young child in the household  -0.031(0.217) -0.513(0.196)*** 
Dependency ratio  0.636(1.227) -0.396(1.051) 
Economic characteristics    
Per capita income  0.00015(0.00020) 0.00027(0.00019) 
Household own refrigerator  0.532(0.206)*** 0.096(0.193) 
Price of butter  -0.001(0.003) -0.005(0.004) 
Travel time to store  0.015(0.031) 0.016(0.020) 
Purchase butter from supermarket  0.413(0.457) 1.124(0.285)*** 
Have access to TV advert  0.717(0.266)*** 0.250(0.352) 
Sociocultural characteristics    
Fasting household*dependency ratio  -0.723(1.256) -0.260(1.114) 
Fasting household  0.601(0.333)* -0.143(0.320) 
Purchase dairy done by spouse  -0.230(0.182) -0.330(0.180)* 
Adult female educational status  0.098(0.032)*** 0.018(0.036) 
Safety of milk important  -0.327(0.223) -0.064(0.200) 
Available maids in the household  -0.866(0.342)** 0.112(0.366) 
Household has chronically sick member  0.604(0.294)** -0.395(0.200)** 
Usage of milk for other purposes  0.173(0.203) 0.235(0.169) 
  Location of the household  -1.204(0.284)*** 0.031(0.330) 
   
Constant 0.597(0.626) 2.936(0.728)*** 
Sigma  1.531(0.086)***  
Observations 563 563 
Log likelihood -956.6 -956.6 
Wald chi2 54.55 54.55 
Prob>chi2 4.79e-05 4.79e-05 
Source: Author household survey. Note: Robust standard errors in parentheses. *** p<0.01, 
** p<0.05, * p<0.1 CE refers to coefficients and SE refers to standard error 
 
With regards the volume of consumption, the third column of Table 5 and 6 shows dairy 
consumption estimates. The average partial effect of the coefficients is given on Table 7. 
Based on the estimated result, male-headed households are more likely to enlarge the milk 
consumption base, while younger and female-headed households are more likely to do that for 
butter. Adding to this, households with educated heads consume more milk, but the 
magnitude is low for fluid milk while for butter the effect is insignificant. For every unit of 
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increase in education, fluid milk consumption increases by 0.03 kg. Further, households with 
young children consume more milk (1.22 kg), whereas they do less for butter (0.33 kg) 
compared with others. 
Moreover, affluent households consume more milk and butter, yet the effect is 
significant only for the former, though the magnitude is small. The limited effect shows the 
declining importance of income in shaping consumption, which is unanticipated because 
descriptive comparison shows that affluent households consume more butter than the poor. 
Further, households that own refrigerator consume more milk and butter but the result holds 
true only for milk (0.34 kg). This is expected as milk is perishable in nature and requires 
immediate storage, whereas butter (fermented butter in particular) is a semi-perishable 
product and has a longer shelf life. Interestingly, we have found that price is negatively 
related to the volume of butter consumption, yet it is insignificant. We also found households 
who buy butter from modern retail consume more milk (1.00 kg) than other households.  
The rise in income has boosted dairy consumption, yet income alone cannot explain the 
whole change that occurred. Our data suggests that particular sociocultural factors have a 
significant impact in shaping the quantity of dairy consumption. We found that, unlike earlier 
observations, fasting has a limited impact on butter consumption and for milk it is 
insignificant. Moreover, we found that milk consumption is positively related with its usage 
purpose: households that use milk for other purposes consume more milk (1 kg more than 
others). As expected, the location of households is negatively related to consumption level: 
households living in Addis Ababa consume less milk (1.70 kg) compared with those living in 
peri-urban towns.  
In addition, we found that households who have a health concern consume more milk 
but lesser butter. And households with maids also consume more milk (0.41 kg). 
Additionally, a household who puts safety first in their food purchase decision appears to 
increase their milk consumption by 0.70 kg. Moreover, household-heads with positive attitude 
towards milk boosts consumption at household level. In sum, the result pinpoints to stronger 
effect of non-economic factors on dairy consumption, notwithstanding economic factors.  
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Table 5.7. Average Partial Effects (APE) of significant variables on dairy consumption 
 Fluid milk Butter 
Variable Mean Std. Err. Mean Std. Err. 
Age of household head - - -0,005 0,003 
Education of the household head 0,03 0,03 0,03 0,005 
Presence of young child  1,22 0,43 -0,33 0,06 
Household owns refrigerator  0,34 0,19 0,21 0,09 
Per capita income  0,0002 0,0001 - - 
Price of fluid milk -0,09 0,07 - - 
Average time to dairy store  0,03 0,02 - - 
Preference for safety in food purchase  0,70 0,30 - - 
Usage of milk for other purpose 0,90 0,41  -  - 
Location of the household  -1,70 0,61 - 0.14 0.20 
Presence of chronically sick household member  0,21 0,21 -0,14 0,14 
Purchase butter from modern retail stores - - 1.00 0,09 
Fasting household head  - - 0,11 0,15 
Have access to Television advertising  0.20 0.20   
Availability of maids in the household  0.41 0.21   
Purchase dairy done by spouse -0.09 0.05 -0.27 0.04 
Source: Author household survey 
 
5.5. Discussion and conclusions  
Following the rapid restructuring of the dairy chain as well as changing household structures 
in urban and peri-urban Ethiopia, dairy consumption is rising yet it lags behind the African 
average. This paper aimed to understand if that lag and impediments in raising consumption is 
rooted in specific sociocultural aspect of Ethiopian society. To do that we disentangle non-
economic and economic factors using two-tiered approach in which we differentiate between 
the probability of buying dairy products and the volume of consumption. Three key findings 
emerged that address this question. First, the consumption of dairy products is rising and 
mostly driven by changes in demographic factors such as growth of young and educated 
consumers. The possible reason is that this consumers segment is better informed by virtue of 
their training, which helps them to make a more informed purchase decision. Second, income 
appears to have limited effect in influencing the number of households buying dairy product 
yet it has a positive effect on the amount of dairy purchase. This signals the importance of 
non-economic reasons in shaping households decision to shift to dairy consumption. Third, 
sociocultural factors shape both the probability of dairy purchase and the volume of 
consumption, yet we found important differences across dairy products and decision stages. In 
the subsequent paragraphs, we discuss these findings in-depth.  
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The findings suggest that households with young children are more likely to buy fluid milk. 
This might be reasonable because household gives foremost priority to the development of 
children and fluid milk is considered to be an essential product for children as it is a major 
source of nutrients that support healthy growth (Davis, Dong, & Blayney, 2012). Also, given 
prevailing higher undernourishment, in particular among children in Ethiopia, dairy products 
are often the only source of micronutrients available for most households. A cultural aspect in 
which milk is allocated in the household more to children than adults could also explain the 
result. On a related note, gender has a distinct effect on dairy consumption: male-headed 
households are more likely to buy milk than female-headed households. This is contrary to 
prior evidence that shows female-headed households’ higher tendency to buy dairy. The 
possible reason may be due to higher share of dairy in food expenditure, which in turn 
presents men with a higher bargaining power over purchase decisions. Further, younger 
household-heads buy more butter products than the older. Perhaps, this is connected with 
greater health consciousness among the younger generation, especially with regard to the 
intake of saturated butter and its risk. In line with this insight, educated households consume 
more dairy products, which is the result of strong association between household-heads level 
of education and the subsequent awareness about the nutritional factors of food intake. Also, 
higher educational attainment is related with improved dietary pattern. 
Although income has a major role in driving the volume of milk consumption, it has 
limited effect in convincing households to buy dairy products. This finding is consistent with 
other findings in developing countries that suggested the declining importance of income in 
improving dairy consumption. There are three possible explanations. First, milk 
hypersensitivity (lactose intolerance11 in particular) influences many consumers in sub-
Saharan Africa. A report from FAO (2013) indicates higher prevalence of lactose intolerance 
in Africa and implying it as a possible reason for lags in milk consumption despite a relative 
rise in income. Nevertheless, the effect of lactose intolerance on buying milk might be 
overrated because with more exposure the effect may decline. Also the use of traditional milk 
fermentation (yogurt for example is widely consumed in Ethiopia) makes it easier to consume 
dairy as it is easily digestible. Second, there is the infrequency of consumption to consider: 
households who are consumers but not captured in the survey because the survey period may 
be shorter than the household’s dairy purchasing cycle. The third alternative explanation is 
                                                          
11 Lactose intolerance is a gastrointestinal symptom that occurs in adults with lactase deficiency 
(lactose non-persistence).  
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that household’s decision to buy milk is determined by reasons than income alone– this will 
be further explained later in the discussion.  
Adding to this, households who own a refrigerator consume more milk, while for butter 
it increases the prospect of buying it. This clearly reveals the differential effect of product 
attributes because, as milk is perishable, the purchase of greater volumes requires a 
refrigerator. Conversely, for butter it has little influence because of its semi-perishable nature. 
Furthermore, as expected, the price of milk was found to be negative and inelastic (concurring 
with Tafere and Worku 2012). This indicates that households are price sensitive to milk. This 
therefore implies that, with a reduction in price, households increase their consumption 
volume - albeit a reduction in price has limited effect in increasing the number of households 
buying milk or the incidence of purchase.  
In addition, our result shows that television advertising increases the probability of 
participation in dairy market because information fills the gap in knowledge regarding the 
benefit of milk (Dong et al., 2004). Furthermore, we found that shopping in modern retail 
increases the possibility of raising butter consumption. This is perhaps because the butter 
supply channel is longer and more complex than milk and at the same time exposed to quality 
and safety dilemma. To reduce this quality uncertainty, a growing number of consumers are 
resorting to modern retail for butter purchase. Besides, consumers also benefit from 
diversified butter products in modern retails compared with traditional retail. 
Beyond changes in economic trends, the results clearly show that sociocultural factors 
influence consumption behaviour. For instance, the effect of fasting season on butter is 
declining, while it has insignificant effect for fluid milk. This is more likely to be the result of 
heterogonous preference within the household and change in a dietary pattern than an overall 
decline in the effect of fasting on butter consumption. Further, the usage of milk for other 
purposes has a large effect on the prospect of buying fluid milk. Fluid milk is not often 
consumed as such: Ethiopian households commonly use it for preparing customary foods such 
as porridge and yogurt, as well as mix it with tea and coffee. As households continue using 
fluid milk for such purposes, we expect an increase in the number of households and the 
frequency of buying milk.  
Moreover, household health status also determines milk consumption behaviour. The 
result shows that households with chronically sick member are more likely to increase 
consumption of milk because often milk is viewed as an additional nutritional supplement for 
fast recovery. In a related note, geographical location determines consumption behaviour, not 
only in terms of difference in access but also to convey urban/peri-urban divergence in dietary 
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pattern. Interestingly, we found that households in peri-urban towns consume more milk 
compared with Addis Ababa. From the market perspective, this is contrary to our earlier 
expectation that posit with more urbanization milk consumption will be higher in Addis 
Ababa than in the peri-urban areas. Yet given the poor geographical linkage and the 
subsequent dysfunctional dairy infrastructure between the two areas, the imbalance in 
consumption and the subsequent uneven concentration of milk in peri-urban areas could be 
less surprising. The imbalance also highlight the change in lifestyle and the divergence in 
urban/peri-urban dietary pattern: households in Addis Ababa consume more of processed milk 
products than unprocessed products (Contrary to what Tschirley et al., 2015 observed in 
Eastern Africa). Also, given the sizeable income difference between urban and peri-urban 
areas, with the former higher than the later, our finding concur with Bennett’s law that states 
that households switch from unprocessed to more processed foodstuffs with rise in income 
(Bennett, 1954).  
Other sociocultural factors also shape dairy consumption behaviour. For instance 
households with more educated adult women appear to consume more butter. Possibly 
because educated women tend to make informed decision due to a greater concern for 
nutritional needs of the household. The other significant effect comes from having a positive 
attitude towards milk consumption. In a society where allocation of milk within the household 
is culturally defined and shaped, positive attitude towards milk contributes in changing 
traditional beliefs thereby helping to alter consumption habits. In another case, due to higher 
involvement of women in the workforce and the subsequent time constraint, availability of 
maids fills the gap in households’ chores including buying foodstuffs. Yet beyond an 
economic explanation, employing a maid also confers a better social status in Ethiopian 
society. And we found that households who have maids appear to consume more milk 
although they are less likely to buy butter. This is possibly the case because households 
purchase milk frequently from nearby traditional stores as opposed to butter which is 
infrequently purchased and impose lower time constraint. The alternative explanation is that 
households with a better social status (employing maid, in this case) have a positive 
perception towards milk thereby having relatively higher milk consumption. Moreover, we 
found lower butter consumption in households where foodstuffs are purchased by spouses and 
this is unexpected. We suppose that this might be due to a lower decision power of spouses in 
increasing dairy consumption level.  
In the end, several implications emerge from the attempt made in disentangling the 
effect of economic and non-economic factors on dairy consumption. This study reaffirms that 
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non-economic factors, in particular demographic and sociocultural variables determine 
household’s propensity to buy dairy products and consumption volume appears to be 
conditioned by economic variables, however. This is also supported by significant cases in 
dairy value chain. For instance, at consumer level, the effect of fasting seasons is declining 
especially for butter, possibly due to a diversification of diets. While, at the processing level, 
the negative effect of fasting is diminishing because companies cope with the lent period 
through converting fluid milk into products that have longer shelf lives: table butter and 
cheese. Furthermore, modern retails play a key role in improving dairy consumption. Yet 
traditional retail outlets remain crucial for increasing purchase because they offer much 
appreciated values such as freshness and convenience, albeit with poor safety standard. 
Therefore, without appropriate intervention at the downstream chain in resolving the 
impediment of boosting consumption of dairy products, improving economic incentive alone 
might not deliver as expected. In essence, interventions aimed at increasing dairy 
consumption need to be sensitive to non-economic factors also, in particular to household 
dynamics and the change in dietary habits and traditions. Often this involves providing more 
information and creating more awareness through television advertisement, radios and other 
mass media tools to change consumers attitudes that are rooted in culturally entrenched norms 
and belief.  
Certainly, there is a wider divergence in sociocultural factors and dairy consumption 
across Ethiopia. For instance, households in the lowland areas consume more dairy products 
than those in the highland areas. Adding to that, fasting for instance has limited influence in 
Muslim-dominated areas compared with non-Muslim areas. We also did not included rural 
dairy consumption trends, which in itself could reveal a considerable difference from 
urban/peri-urban areas. And this therefore demands other studies to examine the applicability 
of our observation in these diverging agro-ecological and demographic domains.  
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Appendix 3: Principal component analysis results  
Variables  Factor Loadings   
Fluid milk is a good source of protein  0.74   
Fluid milk makes a person to gain weight 0.25   
Fluid milk is good source of calcium 0.77   
Fluid milk has more nutrient elements 0.78   
Fluid milk brings lactose intolerance -0.15   
Fluid milk is only meant for children -0.27   
Source: Author household survey 
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6.1. Research issue  
This thesis aimed to elucidate changes in consumption behaviour within a changing market 
environment in an African emerging economy context, focusing on the dairy sector. It looked 
in particular at the introduction of new dairy products and the development of new dairy retail 
channels, which present a new decision situation for Ethiopian consumers. The thesis shows 
how these consumers might respond, sometimes in unexpected ways. Whereas one would 
expect rapid upgrading (as evidenced elsewhere on the continent), Ethiopian consumers 
appear to be rather resilient, continuing to procure unprocessed dairy products through local 
channels. At the same time, a minority of consumers are shifting to supermarket shopping, 
buying more modern dairy products – processed, packaged, and branded. Furthermore, 
consumers’ reaction to information appears to be rather heterogeneous. It was discovered that 
this challenge could be resolved by considering how Ethiopian consumers’ value dairy 
products and how they read particular information into it, and that this in turn is shaped by 
their socioeconomic position and cultural setting.  
In addressing these issues, we aimed at the following main objectives: (1) to analyse the 
changes in downstream dairy supply chains, in terms of both the modernization of retail 
outlets and the rising demand for quality and diversity in dairy products; (2) to examine 
consumer responses to targeted provision of information about the quality of dairy products; 
and (3) to disentangle the effect of economic and non-economic factors on dairy consumption 
by considering both the purchase and the consumption stage.  
Within the theoretical framework adopted in this thesis, the main objectives were 
addressed in four substantive chapters. Chapter 2 looked into consumers’ retail outlet choice 
behaviour and the underlying determinants of this behaviour. It revealed that the penetration 
of modern retailers into the dairy chain is limited because of retail and product-specific 
characteristics that favour traditional retail. In addition, Ethiopian supermarkets are still in the 
infant stage, and consequently their penetration into the semi-processed and the perishable 
sector is curtailed. We also discussed how the neglect of local context and sociocultural 
aspects of consumption habits may explain supermarkets’ slow growth in urban Ethiopia.  
In Chapter 3, the aim was to gain insight into consumers’ responses to new processed 
dairy products in an imperfect information setting. To do so, we employed a framed milk 
market experiment, whereby consumers were provided with controlled health information. 
The investigation shows that consumers are unwilling to upgrade to more processed milk 
products. Depending on household type however, health information plays a part in the 
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decision to upgrade to higher-quality milk products. Because of the emerging demand for fat-
modified milk products, Chapter 4 explores the impact of nutrition information on upgrading 
to healthier milk products. Here also, we employed a framed milk market experiment. The 
study shows that consumers are reluctant to trade sensory properties for nutritional 
improvements. Yet, a niche market appears to be thriving for fat-modified milk products 
(Bekele et al., 2016). Lastly, following the declining importance of economic factors in food 
consumption behaviour, Chapter 5 disentangles economic and non-economic factors in dairy 
consumption behaviour. The study demonstrates that non-economic factors, in particular 
sociocultural elements and consumption habits, shape dairy consumption growth in Ethiopia.  
In the next sections, we discuss the key findings regarding each of the research 
objectives in more detail and draw some conclusions. Subsequently, we discuss the theoretical 
and methodological contributions of this thesis to the analysis of local dairy chains. We 
conclude the chapter by discussing key implications of the thesis for policy, outlining the 
limitations of the study, and providing some suggestions for future research.  
 
6.2. Key findings 
6.2.1. What influences the expansion and adoption of modern retail outlets in the dairy sector?  
Chapter 2 provides evidence about the trends in the expansion and adoption of modern retail 
outlets in the semi-processed (dairy) food sector. We observed that traditional retail outlets 
are superior dairy retailers because they offer competitive advantages in several dimensions: 
proximity to households, lower prices, and higher perceived quality of dairy products. In 
contrast, modern retail outlets have the advantage of ensuring the safety of dairy products. 
Furthermore, modern retail outlets tend to attract affluent households in society, but they offer 
limited convenience partly because of their concentration in a few affluent areas. Despite this, 
the penetration of modern retailers into the dairy sector has implications for both consumers 
and smallholder farmers. In the initial phase of supermarket expansion in Africa/Ethiopia, 
consumers will be disadvantaged because of the higher prices of dairy products. On the other 
hand, the expansion of modern retailers impairs smallholder farmers’ livelihoods because a 
large proportion of unprocessed milk (close to 91%) is still channelled through traditional 
retailers. The results further show that the market division between modern and traditional 
retail outlets appears to cater for different consumer segments. This segmentation appears to 
be heterogeneous, and modern affluent consumers shop from both modern and traditional 
retailers. Gradually, modern retailers are expected to further penetrate into the agrifood 
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market, but this may also lead to tensions with traditional retail formats. Such tensions are 
expected to limit access to dairy products for poor consumers and could lead to the potential 
exclusion of smallholder farmers from access to these market opportunities. We observed that 
specialized stores (dairy shops) appear to fill the gap between the two retail formats. These 
dairy shops are emerging as an important retail alternative in the dairy system.  
 
6.2.2. How do health information and sensory characteristics influence the choice of dairy 
products?  
Chapter 3 discusses evidence regarding the impact of health information and sensory 
attributes on fluid milk consumption (raw and pasteurized milk). It shows that the impact of 
information and sensory attributes is mixed. The majority of consumers are willing to upgrade 
to pasteurized milk, but there is heterogeneity in consumer preference: more educated people 
are more willing to upgrade and to pay a quality premium. To a great extent, intrinsic milk 
quality attributes are more valued than extrinsic quality attributes – labelling, information, and 
production processes. These results show that sensory attributes are much appreciated product 
attributes, and consumers have a lower propensity to substitute these for credence attributes.  
Additionally, consumer preference regarding the use of information in purchase 
decisions shows that health information plays a significant role in inducing consumers to 
upgrade towards higher quality products. Nevertheless, the effect may be underestimated 
because of consumers’ prior knowledge with regard to the health risk of consuming raw milk. 
This relates partly to the practice of boiling milk before consumption – a locally accepted 
safety measure that overshadows the impact of information on the purchase of pasteurized 
milk. Moreover, we found that trust in the milk retailer plays an important role in overcoming 
the information problem that consumers face in making the decision to purchase. Because of 
the widespread information asymmetry in the dairy market, targeted information provision 
may facilitate optimal purchase decisions by consumers.  
 
6.2.3. Does nutrition information labelling matter in milk purchase behaviour?  
Chapter 4 examined how nutrition information labelling and sensory attributes influence 
consumers’ choice behaviour and their willingness to upgrade consumption to nutritionally 
diversified products. The results indicated that consumers put a lower value on nutritionally 
improved milk products, mainly fat-modified milk products. Despite a lower demand for 
these products, the results show that there is a niche market. To exploit this option, it appears 
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that there is a price premium for nutrition information labelling that could be capitalized. 
Here, information labelling has an effect in increasing the acceptance of fat-modified milk 
products, but the effect varies across consumer groups, with more educated consumers willing 
to pay more for additional nutrition information labels. However, it is important to understand 
that sensory attributes remain an important hurdle for upgrading to new foodstuffs. In 
Ethiopia, consumption of processed products is generally associated with bland taste, and this 
preference might not change, even in the presence of nutrition information labelling. An 
improvement in sensory experience of the product is an important base for increasing the 
future acceptance of fat-modified milk products. In addition, the demand for these products 
appears to be segmented across milk markets, implying the need for more varied approaches 
in each market.  
 
6.2.4. How do sociocultural and household factors influence dairy consumption behaviour?  
Chapter 5 analysed the determinants of households’ dairy consumption decisions and how 
these differ across products and decision stages. We focused on unravelling economic and 
sociocultural determinants of dairy consumption decisions. Our study shows that dairy 
consumption is rising and that this is driven by the rise of young and more educated 
consumers. Educated women and those that have maids appear to increase milk consumption 
at household level. We also found that income appears to boost the consumption of dairy 
products, although it has limited effects in convincing non-consumers to start buying milk. It 
appears that price is rather inelastic for milk products, and this provides a possibility for 
changing consumption levels through information exchange, as price has little effect on 
convincing non-consumer to buy milk. Also, modern retail outlets appear to have limited 
effects on milk consumption although they have a positive effect on butter sales.  
Apart from this, sociocultural factors remain important in shaping milk consumption. 
For instance, fasting, which is common in large parts of Ethiopia, appears to have a limited 
effect on reducing butter consumption but a large and significant one on milk consumption. 
Adding to the existing literature, we found that both non-economic and economic factors are 
important in influencing dairy consumption. However, the effect varies across dairy product 
attributes and stages of purchase decisions (propensity to purchase and volume of purchase).  
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6.3. Transformation of the dairy chain and consumer preferences for milk quality  
This thesis makes theoretical and empirical contributions in three areas. The first pertains to 
the diversity of retail outlets in dairy supply chains, including: open markets, specialized 
stores (dairy shops), and modern retailers. Earlier works on food retail transformation have 
been limited to a dichotomous choice between modern and traditional retail outlets. Despite 
considerable literature on the rapid expansion of modern retail and the demise of traditional 
retail (Eardon, Immer, & Arrett, 2003; Reardon et al., 2007; Reardon & Hopkins, 2006), this 
study adds another perspective by incorporating specialized stores (dairy shops) that act as an 
intermediary retail format between modern and traditional retail outlets in the dairy sector. 
The emergence and growth of specialized dairy stores can be attributed to three 
interlinked factors. First, in Ethiopia, modern retailers are at an early stage of expansion, and 
they are concentrated mostly in a few affluent neighbourhoods. This means that the large 
majority of urban consumers have limited access to dairy products in modern retailers and 
therefore have to resort to either open markets or dairy shops. Second, although supermarket 
expansion is at an early stage, the prices of processed and semi-processed dairy products are 
expected to be cheaper in supermarkets than in traditional stores. We found, however, that 
supermarkets charge more for dairy products at this stage and thus remain unattractive to low-
income consumers. The third reason pertains to the inability of open markets to offer a 
sustained supply of safe dairy products. Open markets’ offer is limited by space and time, and 
door-to-door is often the common supply method. Born out of this challenge, specialized 
dairy stores serve as a transitional retail point between traditional and modern retail stores 
because they share key product and retail characteristics of both open and modern retailers.  
This thesis has demonstrated that the distinction between the three retail outlets offers 
new insights on how consumer shopping behaviour changes across retail points. The first 
insight relates to the existence of locally embedded non-economic barriers that constrain the 
expansion of modern retailers and thus also highlights the continued importance of dairy 
shops in addressing the market gap. In this regard, modern retailers tend to be valued for 
ensuring milk safety, but they score poorly both in perceived offer quality and in reputation of 
the outlet. The second insight relates to the tendency of affluent households to shop more in 
dairy shops than in modern and open markets. This observation points to the importance of 
non-economic factors that matter in consumption decision-making preferences for dairy shops 
and open markets: such as convenience, freshness of products, perceived quality. We also 
noted the importance of modern retailers in offering product diversity, particularly in the 
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butter sector. Overall, we observed that the expansion of modern retail in Ethiopia diverges 
from trends found elsewhere in sub-Saharan Africa, but we also found references to similar 
cases in other countries (for example, Zambia), where studies reveal a continued importance 
of traditional retailers in the agrifood system (Abrahams, 2009).  
The second contribution of this thesis pertains to the level of demand for higher quality 
food products and the role of credence and experience attributes in shaping consumption 
decisions. We have demonstrated that Ethiopian consumers do appreciate quality in dairy 
products, but that this is driven by their subjective experience with traditional dairy products 
(e.g. raw and whole milk). A large number of consumers appear to have a lower willingness 
to upgrade to alternative (improved) dairy products (in this case, pasteurized milk) – which is 
objectively the higher quality milk presented in our experiment. This evidence is in sharp 
contrast to the existing literature, which shows that, with an increase in income and wealth, 
consumers shift to more diversified and processed dairy products. This thesis complements 
income-based explanations for understanding why Ethiopian consumers are less likely to 
upgrade to processed and diversified milk products. The first alternative explanation is that 
consumers place a high importance on subjective attributes of food products. The second one 
is that culturally entrenched habits and traditions limit the extent to which consumption will 
be changed to more processed and higher quality dairy products.  
However, looking at the consumption dynamics by geographical area, we conclude that 
urban consumers tend to demand more diversified and processed products than peri-urban 
households, showing clear dietary differences between the two segments. This is consistent 
with studies showing a dietary divergence between urban and peri-urban areas (Tschirley et 
al., 2015). Despite a lower consumer base for processed and nutritionally diversified milk 
products, the study points to the existence of a niche market, particularly among affluent 
consumers. The key contention in this study is the limited take-up of processed and 
diversified milk products by the rapidly rising urban middle class. This possibly has to do 
with limited accessibility and late adoption of modern retailers and the emergence of 
intermediary retail outlets (e.g. dairy shops) that fill that gap for more packaged and branded 
dairy products.  
The third interesting observation from this thesis is the importance of providing health 
and nutrition information in the effort to shape consumption decisions. Our study shows that 
the effect of providing information varies across consumer groups. In contrast to earlier work, 
we found that consumers’ response to added information is heterogeneous. For instance, 
educated households tend to value more information provision and are willing to pay more for 
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this attribute. Furthermore, affluent households and households with a higher consumption of 
traditional products (raw milk in this case) tend to have a lower propensity to upgrade. This 
study thus adds to the existing discussion on the importance of extrinsic attributes (credence 
attributes, in particular) in an imperfect market setting. We also noted, however, that targeted 
information provision appears to elicit more positive outcomes than general provision does.  
 
6.4. Methodological contributions  
This thesis employed a varied combination of research methodologies: household surveys, 
framed field experiments, personal interviews, and focus group discussions. The main 
contribution of the thesis emanates from its attempt to combine household survey and field 
experiment data. Uniquely, our field experiment was conducted with selected participants 
from the field survey. Further, in contrast to earlier works, our study used a systematic 
approach to include survey participants in the field experiment rather than resorting to 
students or bystanders in the street. Another contribution lies in the use of experimental 
methods for understanding changes in food consumption behaviour. Field experiments are 
still rare in African markets. Building on existing experimental evidence, we further 
developed the mechanics of auctions to suit a developing country setting, thereby enhancing 
our understanding of the dynamics of rapidly transforming food systems.  
In this thesis, we modified the auctions approach to achieve our objectives. First, we 
included several measures to make the auctions more incentive compatible. In this regard, we 
incorporated consumption requirements whereby participants were required to buy and 
consume the product on obtaining it in an experimental session. Second, participants were 
randomized to treatment and control groups before the experiments were run. This helped us 
to disentangle the variables of interest from other unobservable characteristics. Here, 
randomization is particularly interesting, because we first aimed to understand consumers’ 
reactions in an imperfect information setting. It helped us to discern how consumers would 
have responded to information provision. Further, randomization also reduced product 
ordering, social desirability, and experimenter effects.  
This study points to several lessons in designing field experiments in Africa. First, 
earlier works attempting to understand consumer choices have been confined largely to stated 
preference methods, which are biased because of higher hypothetical values and less 
connection with the product under investigation. Also, there is no consequence for 
consumers’ decisions and therefore consumers might make a strategic decision in a bid to win 
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the product. Secondly, in Africa, a large number of consumers are functionally illiterate, and 
hence conducting field experiments requires sufficient pre-experiment training with similar 
goods, without which consumers might consider the situation more as a typical game than as a 
market transaction. Thirdly, the combination of data from surveys and experimental auctions 
not only provided unique insight into how consumers make purchase decisions, but also 
helped us to understand the drivers of choice behaviour that are rooted in individual consumer 
characteristics and the sociocultural conditions under which choices are made. Participants 
submitted bids in several rounds/stages in re-evaluating their value for the product. This 
helped consumers to base their bidding behaviour on market feedback. Fourth, previous 
experiments often included bidding for two products without adding information in the 
bidding process. In this study, we included health and nutrition information treatments in the 
experimental design. Moreover, we introduced information on sensory attributes in both 
cases. Such inclusion was believed to be a reliable and valid way to understand milk 
consumption behaviour in real settings. In sum, suitably adapted field experiments facilitate a 
better understanding of how consumers respond to various interventions aimed at 
modernizing agrifood systems.  
Conducting field experiments in Africa always presents challenges. First, field 
experiments are expensive, and this puts more pressure on scholars and marketers to resort to 
stated preference methods. Second, conducting auctions with a large number of participants 
can result in high attrition rates unless sufficient attention is given to replacing absentees. 
Some scholars, however, have popularized the use of the Becker-DeGroot Marchak method as 
it allows for a one-to-one auction mechanism that in turn reduces the attrition rate attributable 
to the opportunity cost of coming to experimental units. Nevertheless, this method suffers 
from losing the feedback mechanism that is central to guaranteeing experimental auctions’ 
validity. Thirdly, the need for products to be physically available – in our case transporting 
fresh milk in a refrigerator from the point of production to the point of auction – presents a 
particular logistical challenge. However, without the use of experimental procedures and an 
opportunity to present products to be tested and evaluated and therefore also designing 
experimental units that mimic actual market conditions, it would be difficult to understand 
how consumers translate their purchase intentions and behaviour into actual willingness to 
pay for a product and to evaluate their subsequent choice behaviour.  
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6.5. Implications  
The empirical findings discussed in section 6.2 lead to several practical and policy 
implications. The first pertains to the penetration of modern retail outlets into the dairy sector 
and their competitive relation with traditional retailers. Although the rise of modern retailers 
is still in its infancy, in particular in their diffusion into the semi-processed and perishable 
sectors as well as in reaching consumers beyond the affluent class, key pull factors suggest 
that modern retail is set to spread into the agrifood sector. At the same time, we have noted 
the resilience of traditional retail formats because of their push factors, namely, lower price, 
perceived quality, convenience, and product availability.  
The rapid growth in modern retail formats and the declining importance of traditional 
retailers have prompted a heated policy debate elsewhere in developing countries (Reardon & 
Hopkins, 2006; Reardon & Minten, 2011). Yet, we have found little debate in that regard in 
Ethiopia, partly because of modern retailers’ limited share of the agrifood system and the 
continued importance of traditional retail formats. Furthermore, this thesis shows that both 
retail formats suffer from quality problems, and this represents an important node for 
upgrading the dairy chain. Earlier efforts to do so have been limited to supply-side 
interventions, but better outcomes could be gained if interventions were also targeted at 
reducing demand-side constraints, particularly setting up appropriate regulation and 
certification systems and incentives for milk quality. This thesis also demonstrates that some 
consumers are sub-optimal in their choice behaviour, possibly because of their limited 
comprehension of the consequence of their decisions and for other sociocultural reasons. This 
partly echoes existing evidence from behavioural economics that shows consumers’ weakness 
in choosing what is good for them in the long term; this calls for a greater role for 
governments in the public regulation of agrifood systems (Lusk, 2014).  
The other worrisome picture relates to government efforts to replace traditional retailers 
with a ‘modern’ marketing environment by promoting large-scale public and private retailers. 
This may have multiple negative implications for consumer welfare and affect the 
competitiveness of traditional retailers. On the consumer side, following the rise of dairy 
products, poor urban households might be excluded from the dairy market and therefore fail 
to acquire important nutritional elements required to ensure food security. On the retailer side, 
the declining rate of traditional retail shops will possibly reduce employment opportunities. 
This could possibly be addressed by government taking a lead in creating an enabling 
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environment for developing the capacity of informal milk traders and traditional retailers to 
meet the required quality and safety standards.  
The second implication pertains to improving milk quality standards. Regardless of 
milk quality and the monitoring system in Ethiopia, milk quality standards are not fully 
implemented, nor do they cover the informal sector. In our empirical observations, we clearly 
demonstrate that there is huge demand for higher quality dairy products, in particular the 
traditional ones: raw and whole milk. These, however, tend to be channelled through 
traditional retailers and are sometimes on offer in specialized dairy stores. Because of broad 
public health implications and requirements for enforcing quality upgrading standards 
throughout the dairy chain, it is essential to develop locally acceptable quality standards. This 
in itself requires further study to understand the cost-effectiveness of the optimal option. 
When milk quality standards are synchronized with empirical reality, this may offer an 
alternative and inclusive approach for traditional retail outlets in the dairy chain, but also 
improve the welfare of consumers, in particular poor consumers, by creating affordable access 
to quality milk products. This viewpoint, however, does not exclude modern retail formats. 
Our thesis has demonstrated that modern retailers tend to be rated lower on perceived quality 
parameters, whereas other studies have found no differences between modern and traditional 
retailers on similar parameters. Beyond addressing milk quality by resolving challenges in 
milk quality standards, it is vital to take a holistic view of the chain and to identify the key 
nodes where milk quality requires closer monitoring and standardization. Beyond structuring 
incentives to improve milk quality in the downstream part of the chain, our findings appeal to 
the role of information for upgrading dairy chains.  
The third implication of the study pertains to resolving the impediments to increasing 
dairy consumption in Ethiopia, looking especially at consumers that are constrained because 
of non-economic factors. Beyond addressing income and price challenges, we empirically 
observed that the lags in consumption upgrading could be explained by non-economic factors 
– which have largely been ignored in prior literature. It appears that recent shifts in 
households’ consumption patterns are shaped by the rise of young and educated classes with 
access to television advertisements. Moreover, the rise of educated adult females and the 
availability of maids play a part as well. Furthermore, we observed that consumers tend to be 
limited in their consumption because of fasting practices, although this effect appears to be 
adjusted at the processing stage (by converting milk into products with a longer shelf life) 
during the lean season. At consumer level, demand is still conditioned by fasting practices, 
particularly affecting milk consumption. When economic incentives, particularly income, and 
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the availability of household technologies such as refrigerators, are better aligned with other 
non-economic incentives such as milk advertisements, school milk programmes, and 
investment in female education, it could become possible to boost milk consumption. With 
regard to other sociocultural variables, there seems limited room for altering consumption 
impediments, although, following changes in dietary patterns and lifestyle, it would be 
realistic to expect reduced constraints on dairy consumption.  
 
6.6. Limitations and future research 
On the basis of the empirical analysis in this thesis, this section discusses limitations and 
offers suggestions for future research. Given the specific characteristics of milk products 
relating to their perishability, our findings should not be generalized to other semi-processed 
and perishable foods in the agrifood system. Therefore, future research could explore how 
consumers behave in other markets and how modern retailers spread into other semi-
processed and perishable foods. We have shown that consumers value local quality, and 
therefore it is necessary to align future value chain upgrade decisions with consumer 
preferences. Often, consumers prefer a product attribute that might not be profitable to 
produce or to market. Hence, it is important to investigate whether consumer and producer 
preferences can be synchronized in a common bid to decide whether upgrade decisions are 
cost-effective and efficient to undertake. Another possible research area emerges because of 
the divergence in the quality of dairy products between modern and traditional retailers. We 
observed that a large number of consumers attribute superior value to products from 
traditional chains. This is mainly because consumers’ perceived quality expectations bypass 
objective quality standards. It would be interesting to examine the objective quality difference 
between traditional and modern retailers’ offerings and assess its impact on consumption 
behaviour.  
Although this study is confined to specific area – Addis Ababa and its peri-urban 
surrounding it, it provides important insights to other urban settings in Ethiopia. This 
nevertheless assumes emerging changes happening across Ethiopia, particularly with regard to 
rise in income, consumption style, the involvement of women in the workforce as well as a 
shift to high-value food stuffs. The generalizability of the findings however are limited when 
it comes to difference in spatial and agro-ecological settings between cities. Further, the study 
uses limited sample size, 600 households. Yet, we believe that the use of unique data set that 
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combines household survey and experimental auctions helps to averts key challenges in 
drawing comprehensive conclusion to urban and peri-urban settings in Ethiopia.  
In our study, experimental methods helped to elucidate how consumers make choice 
decisions when faced with various trade-offs. However, other studies have shown a 
discrepancy in the incentive compatibility of these methods. Therefore, further research aimed 
at using experimental methods could examine the incentive compatibility of these auction 
mechanisms in the African context with different foodstuffs. Another limitation emanates 
from the nature of our data, which is limited to cross-sectional analysis of consumers and 
therefore suffers from being confined to the analysis of average behaviour, whereas in reality 
consumer behaviour is mixed and heterogeneous, and varies across time and space. Hence, 
future research could use panel data to provide further insights about how consumers make 
their purchase and consumption decisions in several contexts and how dynamic changes in 
food choices take place.  
The focus of the thesis was on consumption behaviour in urban and peri-urban settings. 
Such geographical limitation deters the generalization of our study to the entire dairy system. 
Anecdotal evidence suggests that the non-urban setting is also undergoing rapid 
transformation in milk marketing and milk consumption. Because of the particular 
characteristics of rural market settings, we expect a different outcome there than in ours. 
Hence, future research could replicate this study in different sociocultural and geographical 
settings with a larger sample size.  
Finally, we focused on understanding changes in the downstream part of the dairy chain 
without taking into account how changes in the downstream and midstream part of the chain 
influence food system transformation. Hence, it would be interesting to focus attention on the 
remaining streams of the dairy chain to understand the whole story of the change and to get a 
more complete picture of the transformation process in the agrifood system in Ethiopia – and 
presumably also elsewhere in sub-Saharan Africa. 
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Appendix 4 : Map of the study area  
 
 
 
 
 
 
 
 
  Locations of experimental auctions  
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Summary in Dutch | Nederlandse Samenvatting 
In het kielzog van allerlei sociaaleconomische veranderingen op het Afrikaanse continent, 
zoals verstedelijking, economische groei, en een toenemende participatie van vrouwen op de 
arbeidsmarkt, ondergaan voedselketens in Afrika een snelle verandering. Tegelijkertijd breidt 
ook de voedseldetailhandel zich uit. We zien hierdoor een verandering in de voorkeur van 
consumenten: van een dieet dat gekenmerkt wordt door basisvoedsel (rijst, maismeel) naar de 
consumptie van hoogwaardiger voedsel, met name zuivel. Hoewel deze veranderingen een 
groeiende vraag naar zuivel tot gevolg hebben, weten we maar weinig over de rol van 
consumenten daarin. Er staan nog talloze vragen open, zoals: zijn consumenten bereid om een 
groter deel van hun inkomen te besteden aan hoogwaardige zuivelproducten, en zo ja, hoeveel 
dan? En, gezien het feit dat markten in Afrika informatie-imperfect zijn: verandert het gedrag 
van consumenten als ze van informatie voorzien worden over gezondheid en voedingswaarde 
van zuivel? In dit proefschrift wordt door middel van een combinatie van huishoudenquêtes 
en veldexperimenten, onderzocht in welke mate de zuivelketen in Afrika verandert, en of dat 
verklaard kan worden door gedragsverandering van Afrikaanse consumenten. Daarvoor 
worden drie aspecten in het onderste gedeelte van deze keten nader bekeken: i) de 
organisatiedynamiek van de detailhandel, ii) consumentenvoorkeuren voor verbeterde melk 
en iii) determinanten van zuivelconsumptie. 
In dit proefschrift wordt in het bijzonder ingegaan op de zuivelsector van Ethiopië. Er is 
gekozen voor zuivel, omdat dit een belangrijke bron van essentiële micronutriënten is, die 
mogelijk een rol kan gaan spelen bij de aanpak van het probleem van verborgen honger in 
sub-Sahara Afrika. Daarnaast is zuivel een van de snelst groeiende dierlijke voedselbronnen 
in Afrika. Ten slotte zijn zuivelproducten semi-bederfelijke waar. Dat stelt hoge eisen aan 
marketing, voedselkwaliteit- en informatie, en dat is een belangrijk speerpunt van deze studie.  
Waarom Ethiopië? Allereerst is de zuivelconsumptie in Ethiopië de afgelopen jaren weliswaar 
geleidelijk toegenomen, maar deze ligt nog steeds ver achter op de rest van het Afrikaanse 
continent. Dit schept aanzienlijke mogelijkheden voor actoren in de zuivelketen, die in de 
potentieel groeiende vraag naar zuivel kunnen voorzien. Daarnaast is er in Ethiopië, net als 
elders in Afrika, een snelle groei van het aantal supermarkten, maar bederfelijke en semi-
bederfelijke producten zoals zuivel blijven achter. Bestudering van de obstakels in de verkoop 
van zuivel via een modern kanaal als een supermarkt kan licht werpen op veranderingen in de 
zuivelketen: ook in Ethiopië stijgt immers de vraag naar hoogwaardige, verwerkte 
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zuivelproducten, maar de consumptie van onverwerkte zuivel, die meest via informele 
kanalen wordt vermarkt, prevaleert nog steeds.  
Voor dit proefschrift is onderzoek gedaan naar huishoudens in en rond de hoofdstad 
Addis Abeba – een belangrijk concentratiepunt in de Ethiopische zuivelketen. De resultaten 
van het onderzoek worden gerapporteerd in vier inhoudelijke hoofdstukken, die geaccepteerd 
zijn voor publicatie in een wetenschappelijk tijdschrift, of voor publicatie aangeboden. In 
hoofdstuk 1 wordt het onderzoeksprobleem behandeld dat hierboven kort is geschetst. Verder 
wordt de onderzoeksmethodologie besproken met daarin bijzondere aandacht voor de 
methodologische voordelen van het combineren van enquêtes met veldexperimenten. Op deze 
manier is het mogelijk om algemene uitspraken te doen buiten de grenzen van het onderzoek 
over veranderingen in zuivelketens in Ethiopië en, in sommige gevallen, elders op het 
Afrikaanse continent.  
In hoofdstuk 2 wordt de opkomst van moderne manieren van voedselverkoop afgezet 
tegen bestaande, traditionele formats in de detailhandel: zuivelshops en dagmarkten in het 
bijzonder. Hierin worden 3 factoren nader beschouwd die invloed hebben op consumptie: i) 
de samenstelling van het huishouden, ii) producteigenschappen en iii) ketenkenmerken. 
De verspreiding van moderne kanalen blijkt te variëren tussen huishoudtypen. 
Huishoudens geleid door mannen zijn meer geneigd om hun zuivel in supermarkten te kopen 
dan op dagmarkten; ook opgeleide vrouwen neigen meer tot het kopen van zuivel in 
supermarkten. De aanwezigheid van kinderen, alsmede hun leeftijd, heeft weinig invloed op 
de eventuele keuze voor moderne kanalen. Inkomen speelt verrassend genoeg ook maar een 
beperkte rol: ook meer welvarende huishoudens schaffen zuivel aan via de traditionele 
kanalen.  
Wat producteigenschappen betreft, laat de studie zien dat semi-bederfelijke waar zijn 
weg eerder vindt in traditionele kanalen. Mogelijk speelt prijs daarbij een rol: deze kanalen 
worden als voordeliger beschouwd. Verder blijkt dat traditionele kanalen superieur zijn in het 
bieden van een lagere prijs en hoge productkwaliteit, terwijl moderne kanalen uitblinken in 
voedselveiligheid en gebruiksgemak.  
Op deze manier laten we zien dat inkomenstoename en groeiende sociaaleconomische 
mobiliteit in Ethiopië maar een beperkt effect heeft op veranderingen in consumentengedrag. 
Gegeven de positieve waardering die Ethiopische consumenten toekennen aan traditionele 
kanalen, kan niet verwacht worden dat een snelle ontwikkeling van moderne kanalen, in het 
bijzonder van supermarkten, op handen is.  
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In hoofdstuk 3 wordt ingegaan op de voorkeur van Ethiopische consumenten voor verbeterde 
(gepasteuriseerde) melk en hun bereidheid om daarvoor te betalen. Daarmee bouwt het 
hoofdstuk voort op de zogenaamde Lancaster-theorie. Deze theorie beschouwt de vraag van 
huishoudens naar andere kenmerken van producten dan simpel het product alleen en plaatst 
daarmee een kritische kanttekening bij neoklassieke consumptietheorieën die dat niet doen. In 
dit hoofdstuk kijken we naar twee aspecten: in hoeverre consumenten geïnteresseerd zijn in 
verbeterde melk, en wat het effect daarop is van het verstrekken van gezondheidsinformatie. 
De uitkomsten laten zien dat een kleine meerderheid inderdaad belangstelling heeft voor 
verbeterde melk, maar dat men daarvoor niet bereid is een hogere premie te betalen dan 4%. 
De premie voor rauwe melk is 2,3%. De belangstelling voor gepasteuriseerde melk verschilt 
overigens tussen verschillende sociaaleconomische groepen: welvarende huishoudens, 
huishoudens met kinderen en consumenten met een ruime toegang tot onbewerkte melk tonen 
minder belangstelling voor gepasteuriseerde melk. Wanneer consumenten voorzien worden 
van gezondheidsinformatie (dat de consumptie van gepasteuriseerde melk minder 
gezondheidsrisico’s met zich meebrengt), blijkt er een beperkte toename is in de vraag naar 
verwerkte melk (ofschoon het effect marginaal is bij welvarende huishoudens). Een belangrijk 
probleem blijkt verandering van de textuur en vooral smaak van de melk door de bewerking 
ervan. De Ethiopische consument blijkt niet snel geneigd smaak in te ruilen voor gezondheid. 
Dit hoofdstuk laat zien dat het voor de opwaardering van zuivelketens noodzakelijk is om 
intrinsieke (smaak-)kenmerken op één lijn te brengen met de verwachting en perceptie van 
consumenten.  
 In Hoofdstuk 4 wordt het effect behandeld dat informatielabels en 
smaakeigenschappen van melk hebben op consumentengedrag. Er wordt gekeken in hoeverre 
consumenten bereid zijn een hogere premie te betalen voor verbeterde voedingswaarde. 
Consumenten blijken niet geneigd om over te stappen op melk met een hogere 
voedingswaarde, maar er is wel degelijk een kleine markt voor verbeterde melk. Onder 
degenen die daar wel toe neigen, constateerden we een bereidheid tot het betalen van een 
prijspremium van 2,8%. Het blijkt echter wel te verschillen tussen sociale categorieën. 
Mannen en jongere consumenten zijn meer geneigd om een premium te betalen voor 
verbeteringen in voedingswaarde dan consumenten in andere categorieën; welgestelde 
huishoudens blijken weer minder geneigd over te stappen op magere melk. De 
aantrekkingskracht van een bepaalde smaak blijkt ook hier een aanzienlijke horde. Er bestaat 
duidelijke een scheve verhouding tussen de invloed van smaakeigenschappen en 
voedingslabels: consumenten blijken nauwelijks bereid om smaak op te offeren voor 
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verbeterde productinformatie. Dit suggereert dat de overgang naar consumptie van verbeterde 
melk bepaald wordt door zowel product- als socio-demografische kenmerken. Deze 
bevindingen wijzen op het bestaan van een nichemarkt voor melk met een verbeterde 
voedingswaarde. Hiervoor is echter wel een deugdelijk begrip nodig van het betreffende 
marktsegment en de behoefte daarbinnen aan relevante productinformatie. 
 In hoofdstuk 5 wordt gepoogd om economische en sociaal-culturele factoren in 
consumentengedrag te ontwarren: zoals de andere hoofdstukken al suggereren, heeft 
melkconsumptie te maken met economische beperkingen en mogelijkheden, maar ook met 
culturele gebruiken en met de demografie van huishoudens. In dit hoofdstuk worden 
dergelijke extra-economische factoren bestudeerd in relatie tot verschillende stadia in het 
besluitvormingsproces van consumenten: de intentie om zuivel te kopen en het daadwerkelijk 
gekochte volume. In de data hebben we drie patronen geconstateerd. Allereerst heeft de 
toename in zuivelconsumptie vooral te maken met een groeiende groep jonge en opgeleide 
consumenten. Ten tweede spelen economische factoren, zoals inkomen, een beperkte rol bij 
het overtuigen van consumenten om melk te kopen als zij dat eerder niet dronken; deze 
factoren zijn echter minder van invloed om consumenten die al melk dronken meer melk te 
laten kopen. Ten derde blijkt er aanzienlijke variatie te bestaan in zowel de aanschaf als de 
consumptie van zuivel tussen verscheidene demografische en socioculturele groepen. Hoewel 
economische factoren niet onbelangrijk zijn in het begrijpen van deze variatie, met name in 
het onderscheiden van diverse besluitvormingsstadia, wijst de data op het belang van het 
begrijpen van extra-economische factoren in het bevorderen van zuivelconsumptie in 
Ethiopië.  
 Hoofdstuk 6 synthetiseert de voornaamste conclusies van de inhoudelijke 
hoofdstukken, waarin ontwikkelingen aan de onderkant van de zuivelketen in Ethiopië zijn 
gedocumenteerd. Ook wordt in dit hoofdstuk het belang hiervan verkend voor de snel 
veranderende voedselketens op het Afrikaanse continent. Een belangrijke rol bij deze 
verandering is weggelegd voor de opkomst van supermarkten die zich specialiseren in het 
vermarkten van verpakte en verwerkte zuivelproducten die aan hoge kwaliteitsstandaarden 
voldoen. De supermarkten verwachten zo een graantje mee te pikken van een nieuwe 
consumentensegment: opgeleide Ethiopiërs uit welwarende huishoudens. Het blijkt inderdaad 
zo te zijn dat consumenten in dit segment meer melk drinken, maar er zijn ook allerlei 
krachten die de consolidatie hiervan tegenwerken. Een daarvan is de onverminderde 
populariteit van traditionele marktkanalen (open markten en melkshops): deze kanalen 
combineren een groot gebruiksgemak met lagere prijzen en, in de ogen van veel consumenten, 
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een hoge productkwaliteit. De andere tegenkracht wordt gevormd door sociaal- culturele 
kenmerken van de Ethiopische samenleving, de gewoonte van vasten in het bijzonder. Voor 
het tackelen van deze tegenkrachten, wat nodig is om de zuivelketen als geheel op te 
waarderen, is het het best om een gecombineerde aanpak te volgen. Hierin moet het 
voornemen centraal staan om beter te begrijpen hoe zowel economische als extra-
economische prikkels consumentengedrag vormgeven. 
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